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PKEFACE 


IT was my fortune at an early nge to liold a oommifl- 
sion fts ail officer of artillery tii a foreign flftvice, 
during a time of war. It was in tJie 'pro-scientific 

peTiodi aiid xuxder oiramLBtaaoeB whiolij Lowew ad- 
TBntogeouB for obserring the deetmctlTe pow^ of 
ordsanco lK»tii land and B6a,mre Utdio &TOuf«ble to 

the study of its coDStruotion, Bot tliey Imparted au 
interest m tbo subject vliidi recent occurrencea h^ve 

sorred to Tevi?e^ 

In iht great caatamxBy^iAnA for the laat few jeaa 
has fttttacted attention to Qmq gone of riral inventors 

ill tliiH couatry, 1 have no pretension to Interf^ 
either as a military commentator or an amateur 
theorist* But m addition to the inventors who are to 
produce the new nrtilleiyf and the naral and military 
amice who are to nae it, there la a third pa^ 
interested in the f nvfcdigaliotk ; — the nation at large, 
who look to sefjTilre an fffective armament in return 
for the espouditure iucurrcd* Aa one of tlie latter 
I enquired without success for any published atate- 


meat, calculated to give in the order of time and 
occuire&ce a conseedlive memoir of wfaftt has Uken 
pla^ rince the war in the Ciimea, la conneoUon with 
llio imf)rupcmeijt of rifled arm& Knding that none 
Hiich txistcJ, I havt compiled the presftnl volniTit'., in 
th(i hope to supply the w.iut, so tar m cuDcems the 
progress m&de in Eiiglaod — vliat haa beea done el&&- 
where is bcjond Ihe scope of mj uaderU&injif, 

hi odditis to personal observation of tiio r^tdbi of 
experiments with artillery, iny iiil'jn!L:[tiuii liiia been 
drawn from sm-h records aa arc aci^ssiblc to the public 
papers laid before Parliament^ erldonco taken by sue- 
ce»BiTe Committees of the Houee of Commons, dis- 
cuBsions in the theotrea of sdentlfie institutions, 
a<Klr' ssi"R ilelivLTcd to h\T^ jtssymblios on special nuca- 
Kioutij reviews and periodicals, reports of the ]>rcss uj^uu 
the marvellonB powers of the new ordnam^ aa displayed 
from time to time at Tarious points of the cOEwt, and 
the comments of writers devoted cxduaiv«Iy to me- 
chanical Bcicnco in its application to the &rt of war. 

From thesi' ,aij<l nimlliLr -'A<reo.^ it Jiat; hu'eii my aim 
to collect fluch iiiat«-rud> as are calculated to diecloec 
the :form^ etate of bhinf^ that rendered the d^aa^Ld 
for inqirovement imperative, and to exhibit. at,c6ach 
st^e the advance made byauecessivfsinTent^R!^ idl eon- 
tributin^ to briuL' the quccition to thutfoint in wMch it 
now awiiiu &<-lutioo. 

^ One seriee of topics I have acmpphmaily ahunned^ 
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beyond the imreA meoUon (vdten such was nnftvoidable) 

thiit Buch points liad been mooted; I mean the never- 
ending -dud apparently iusci-Jtaljle claims of inventors 
to priority of discovery, I have found througbont 
the course of this enquiiy, tiiat with a ouriousl; iufeU- 
oitoiis nmEannity, there is not a single feature in any 
one of there4swt]y patented ImproTements in gunnery — 
fr<jm tht? metal of whiijU a onnnon is made to the form 
of the bore and t\n: cynftgiiratioii of tliu projectile— that 
has not been tiie object of contested dainu and the 
source of vituperatilTe aoimoutj. Were we to credit the 
open asgaultB and the seeret impntatLons, not on oho only, 
but app&reDtly on almoflt all the eminont engineers at 
present engaged in the study of riStd arms, the ollicr- 
wise inadtnistihie condu&ion would be incvital^le, tliut 
the most existed nion in thia important department 
must be included in Fope'B estimate of Bacon* a& 

I have posBed by euoh disouawnu, not &om any 
dlerespeot to the distinguished individualfl whom they 
concern, but from a oouTiction that the conduflioDfl, to 
whichever side they may lean, can hare no practical 
weight aa regards tlie momentous deeision ivhirli the 
■ couiUiry is now CiiUed upon to miikp^ SucL uluims 
' honourably adjusted will form brilliaat epuchii in the 
biogi^pl^ of Acience, but as personal incid^ta or chro- 
nological disqoiddons they cannot irith propriety be 
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permitted t«> divert tbe attention of the ttttioQ from the 

paramount object of acquiring for the equipment of its 
fUfces tbe arms inost c<HuliiioiTo to security in peace, 
amd to fiiq^aiiaor in inr. 

J. BH££80N TENN£^T. 
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PART I 



THE EIPLED MUSKET. 


CHAPTER I. 


WIimN Uie ten yeara that bare elapsed sinoe the 
ontboTSt of the mr in the Crimea^ the im- 
provements and diaoorerieB in the oonabroction of fire- 
anoB and projeotiles have eioeeded» boCh in number 

iuid importance, all that occnrred since the reign of 
T[cnry VIIL From the year ItJSft, wlum Arnold 
lioUiprTi obfainivl from Charh^ji L ]<'tti;rs-p;iti'iii t'ur 
'a new wiiyti i>r rncAnes of makciii;^<' goniion, wlirreof a 
pattcrno and proofe was »hewn to the Kiiig'w eelfi^,' 
down to the end of IS£>2, not more tiian three hundred 
patents had been issned for iATOnUona ; -vhereaa more 
- than double thai number were granted within tbe next 
KTenyearB.' . 

On looking now at the BpeHmens of early ftnall 
arms and artillery preserved in museums and anscnalfl, 
it. 13 surprising how little change has been nndcrgmie, 
either by ordnanri> or iiin^^ketry, during that long 
, period of comparative inaction. Ejux^pt iu the superior 
^ .pompoBition of the mctal^ camion coat in tbe reigm of 

t;. ' Abridg'-it£ti£s of the Sptr^catmu rdaliitg y^i PiVfl^arms, &cs. 
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the Georges eshibitecl little alteration or improvement 
beyond their conditiuii in tbe time of Elizabefb. ITre 
muflkttrt borne by our i^oldiers iu tho PeuLuMiln n.nd 
at Waterloo tlifft^ted iu iio essenliul particnhir I'ufin 
those with wkich their ancestors fou^^bt at Blenheim 
and SoEoUiei; and the aubetitatioa of the pOTcussion- 
cap for a Sint-lock Uk^ place at a still later period. 
Military weapons were allowed to retain all their primi- 
tWe nideuiwe, whilntthe atmoat care and ingenuity werd 
eveited tobriii*^ sporting guns to perfectioti. Money 
amd j^kill wt-n; bcetowed without etint on a riJle l-o 
hiiri^ <lown a ileer; or ou a fuwHjs^T-jji, or i^vitli wlne!i 
piifjihant was to W ^lioh; bur aiiv \v<Ei.|mTi, ln^wevi'iT 
clumpy, wiis thought suihdeutly good when tin? 
nf a battle or the tutcof an empire wi^ in the hidjiiin-.' 

Mpr waa this display of apathy oonfiued to England 
alone. .Almost erery other nation in Europe concurred 
in manifiMting the aame contented indifference. Mar- 
inont, to the cloee of hie life, upheld the old musket 
&A the mo.^t formidable and effective uf all pomlble 
^\-e)i|-f>n>. ; iuid Napiilenn withdrew tho rifle from the 
lMi|n'iial ttoopH, to witom it had been ]iarfi;illy i^^U1■d 
duriu;^' (he w?irH of die Kepublic: nor was it re>^ti)r( i! to 
tlie French ai-miea till after the iuTasiou of Aly;erirj., in 
I830»when it was auiopted for ttitr ecinipment of the 
GhaBReore d'Orl^ans.* Prior to that tim^ howoTcr, 
aome perception of the si^nohty of the rifle had 

' EilMvrfjh Esvitw, 1859, p. olS. It to bo a Bimile applied "by 
gaTi^^'koflj>crfl to » bad. fbwling'pieo^ * Wlg^ nr, be of m inoro ure 
nor a ^-^-r's mupkrlr' — Exaninfr, Not. 8, 1802. 
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begiui to be felt hi Oreat Hritiiu, ^Lfter its efiitjiciicy 
had Leon witnessed in the bsiiid^ of tlio J^^n;TiraII^, 
wh<>pe iiiarkj^meo were mrfehteil to it^ skilful uee for 
their advantages over ourselves; m well as for sul>- 
t^f^qiieut BUcoessefl in their erpeditioTis against thtrt 
Mexicaos. 

Grfiduolly, the oatiqimted musket came to be re- 
garded "with dje^usu It was bo incoirectly bored, and 
the wiudu^ti so ^neat^ tliat tlie bullets fltsw wild aa tUey 
left the barrel, 'Brown Beas,' from being the boast 

bccanio r.lu; Ityo-w.^rtl of tho Hritiftb sirTny. Tlm^t? who 
had prfVLOiKlv extolled ber sturdy eudur^ioct! Ix ^jnh lo 
'gini ill" her iiiiit[uititf!>; iiud disrehpeutful iillusious 
wero made to iiluatTate her errors aad decrepitude. 
AltLaugh offidally said to bo eflfective at a range of 
200 yards, it was the working rule of tho eoldier to 
reserve h^'shot tiil he saw the whU^ of 7m em^^y*!/ 
^d even th«i it waH Raid that, beforf) he could 
bring down his man, he mnsb fire a foil weight of hia 
body in lead. 

It h:i.5 hcin quot^tionixl whether, without tho iriven- 
lloii of the l)ayouet, Lhe uinski.1. of iJie last ceuiu/y 
would have permanently superseded the crossbow of 
the mic^dlc agea. And it admita of no doubt lhat, 
often m onr own timee^ the consdousnefia of the 

' ^ Windsige ' ia the diflerenca betwwn ilir iliameCer of the shot and 
&e We Df Oj« pjene Trom wfaich it Is ttttd, n^iug tu wliTch an uuoCcu- 
piod epoeo is left Iwtn)^ the pn^aetile nnd the iimcr circiiiafcrcQ€« of 

thf gun. Inpn'.f?ti<?e the effectof wig<1hjj:citi smooth bon? pieces is to forca 
tJie biill .L^^.imhl ijiii^ siilp <^t'rEif IrtiTel, wlipi3i-h' it reljumidi^ jij^alti^ttli neither, 
diLking a zigzag mor^icn in its exit, iriutj ^ktai to its steady flight. 

^ 

1-^ 
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defects of the firelock impelled our men to le^ort to 
the strung and certain tiirusc of the bayonet^ rather 
than to T6ly for th^r aafetjr oq the chance pc^ormance^ 
of the clumay and cc^iridous ' Bcowb Beas.' Nor was 
there mating auQioritalive teBtimony to suatUiin thia 
mistnut^ At tlie tmttle of SaUmaaoa only fijOOO men 
were put Aors fU comftfzf, although 3,^4HljOOO oarUid^f^h^ 
were fired, together with 6,000 cannon balls, (hesidea 
which there were charges both of citvjjlry mid the lino;) 
wo thiit. iLs ri^^fiird-s tlio lint-, onJy one s}n)t in 437 t(ii>lj 
effect. * Au u£Qcer eu^M^tl at Waterloo says th;\t he 
could not see mon? thm thice or four sri<ldlr:^ mipticd 
by the fire of one 8ido of a equace of UribiaiL inlantry 
upon a body of TVendi ca?aliy close to them; yet 
Bonaparte complimented onr men on tiie iuperior 
steedinM of their aim. During the CoulinenUil 
piLi^rt^j he and hu marah&la held that 450 yards waa a 
safe diatance froui nil ^luall arms, tho rifte in.cludedi* ^ 
f!i)LirLf'i Wilford. iti the *'4mrKe of a h'l'tuve d<.'livcr?^d at 
\\\*- V\\\\A i\ Sei\irH lit^lif iitiitu, ill ]/>iiihin, iriTSnvi'udjer 
18i>9, stated tkit during the War 60,000 car- 

tridges were fired in a mugle eTi^agementy in which 
only fum^^ of tlie wany &JL 

An englueer officer^ who in one <A the great battles 
of the laat war had an oppoHninity of witn#»mng the 
e&Qct of musketry upon cavalry diarging a ^quarOi states 
that a volley at thirty paces brought down only three 
nuiri. TIju French admic that duriD;^' tlje Crimean war 
they fired aivay upwaids of ^o^OOOjOOO uai tridgt^fi, and 

1 Sgecl^, Uardi \% 1869. 


certainly did not Lit 2o..000 men nor kill one-half that 
nunihor by miiBkctry-fire.' *\Ve helieve/ saya the 
Ti'inei^,^ wiitiiig about that pci-ioiL that 'tbu caii^ul^tioii 
uaed to be that une bullet in 2^*0 <»med death; and 
that eetunate is fffobab^ not fsx from the trutlu' 

Ae BBxly 00 the year 1838 aeerieB of erpenments were 
undertakea "by the offlcerB of the Royal Eogioc^rs nt 
Chatham^ to aeoertain wbut the properties «>f the eervloe 
tmifiket n-nlly wf!re. The 'result,' saya the EdinAurgh 
Mtvim^ ' was certjiinly most nmufiiug. The target flrat 
employed wan 3 feet wide and 11 ft^et fi inehos high, 
which >v:l^! fitrui^k by about tliree-fuurLlis tln^ Ifjills '.it 
150 yavdji, tired with full charges — with ri'diict-d 
cliar^^^i only above oixe-half hit. Above this distance, 
the difficulty of hittiiig was bo great^ that the width of 
the taiget had to be incrcaecd to biz feet ; and, at 250 
yardttj of ten shots fired with full charges, not one hit 
target ; ait 300 yards shot ailor shot was fired with- 
out one bitting the object aimed at, or its whereabouts 
buiii^ ascertained* After various expedients in Tain 
reaoited to to tiit mi^h an objerr siirli ;i. rniiig^'. the 
oElicerE^g;[V<i it up in despair: and proceeded to eHilculatu 
a table of inatradions for tioldiere,^ in firing with the 
musket, some of which will appear strange at tlie prerieul 
day. The soldier wn^ lofd, ^n firing at n. man^ at GOO 
yardfi, iojite ISO feet ctbove Hm! or in other worde, if 
you wish to hit a churchnloor mm at the weather-cock. 
But conBidering the lateral deviation, the chances were 


> EUnhnrgh Tit i kv}, April 1850, p. 
■ Ttafff ApoL 7A, 1857- 
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cert^lytwo to one that you wooU im«s tiie chorch 

Xot very lon!^ i^o, a wftll-traiuHl inarksnism, pro- 
vided with an old rcguiatioL. mu&ket, was plaml tti fire 
at a target IH feet aquare from & dLitance uf ."500 yardrt, 
and found fliat lie eould uot put eveii into tlijjt j^padoua 
ai*ea om bullet out of twrnUy. At 200 yarda hia aoccess 
was DOt grooter, and yet the fire-arm thiu twted was 
the regular weapon of the BriHah aoldier, vo late as thai 
year 1852, 

AlthoQi^Tt it ftntin|ifite^, lo some extent, the thread of 

tJie K-ll miri^' narrative* I may Ik- jjennitfeJ here to 
tint ice, that liu the oeta^ion on ivJiirlj tU\> rxpuMHf^ of tht? 
i)hl |Jittteiii liuiskft inmle, the iliijiii^'^rd riile wincli 

had then recently been iuuued was Lrot^Iit iurwavil, under 
preciaely the Bame drcumatnnofe, and scarcely a shot 
misted the ta^fet; domonstratiiigj that if a soldier cau 
be enabled to bit nnifonnly, where he hit but once out 
of tweiriy timee before, his inmeased value is equiva- 
lent to an addition to the munben of tbe army in 
pteoisely that proportion- M"ot only bo, but the di^nos 
at which the new weapon could kill havinj^ been in- 
erejiHed from one <ir two himdml yards to fourtt'en 
hundred, or rrore, it cHTne to he felt, that unless 
artUlen/ could be iinprorcd in the aame iitLio as the 
rifle, the old ordnance would be rendered useless, 
gunners would be picked off and kilted before tlieir 
cannon could be broa^t within range. 

Whether it was ascribable to tlie ibrm of the bore and 

■ B^hAa*^ ApDl 18>V, p.£M< 
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tUe Bbot^ to wiudugif^ to defin^-s of conatmotioiit, or to 
a combination of all — ovfMKmce both for field and aea 
servjce w&Sj down to a very recent period, almoet as in- 
effective as tbe musket of the infentty. The windage 
allowed was excesfdve^ the charge of powder courfe- 
queiitly large: and the sphencfjl sL<it, NvLich by its 
grHjvity fell to the lower wide of tlie piece, being started 
with ita centre ecceatric to tlie Lore, l)OTinded irre^ii- 
Jai-ly along the barrel (causing fleiioufl wear indeu- 
tation). and issued from tihe muzzle som^mes high, 
eoroetdmes iow^ and sotnetimea on one eidflf bat seldom 
Dx never in a line with the eacia of the gun. Thus, 
aconracy of firing was and ii, in unular pleoei^ almoet 
impowible to be attained. 
Again, the round shot on issuing from tlie guu pre- 

i tnentii mo hxx'ji^ h diamettr to the action of tin; iiir that 
itK LM woon retaidoa, and tlie force of tin? vvind 

acting on it laterally, ilji course betoiuey deUcj^Jpd Jitid 
u^oeitain. When Hutton was conducting hi» cx- 

' perimente on atmospheric resistance to projGctiles, at a 
teaoh of the Thames adjacent to Woolwich> he found 

: thatj in order to hit a target at the distance of a 

; milc^ it wBM neceflSBiy to p<Hiit the goa 400 yards to 
the right or left» accoiding to t^c direction and force of 
the wind. 

In siege operations and in naval warfy-n;, the aiiimu- 
uitioii wiiated wii&i litr in excels of the injury done to 
the enemy ; so mnch so, tliat aft^r the fall of Sobastopolj 
theaurfiaceof the plateau in the vi^nity^f the captured 
\ .citadel was strewn with balk as with tiie pioductti of a 
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ininft erf ready-wroi^lit mm.* Against stone-worics and 
fortr«0Be8 like Bveaborg aad OroDstadt tim tweault of 
gtms sucti ft8 were tbcn in use vaa iiBtinctiTely felt to 
be poweriem ; and the &e of octtoos at sea — eveu those 
most fomudably contested — im frequently decided less 
by the defftraotiTe power of jutillf^ than' by Qerce 
hrmd-to-hand struggles between boarding parties aod 
the crew. 

To diivj' a projectile into, if not through, an mt-my*^ 
shipf hvts at alt tithes b^r^n o^teeiutid Llie tirut etu^eutial ui' 
a naval ^n;* but ao defective vaa our ordnance in 
penetrative power^ that attention was moiuly directed 
to the meHUtf of iucroasinff the datnafje done Ijy bruifling, 
and the vide diq>firRi<Hi of splinters. Heuce eouflieU 
mstB proloQgod mth increased mntilatioii and slaughter, 
instead of heSng early and deeifiively dctennincd by 
displays of iireHivtible might; and in renowned cnt^a<^3- 
ments, such as that het'wei^n tlm Ciiof^Jipt-'ake iL^; 
Shannon, the vast iiiajority of the luissilers diridiari,"tjd 
— spherkal shot as woll as bar-shot and clmin — were 
foutid iinbc'dded in the timbers, whilst tbow that pene- 
trated the ship were comparatively few. 

So far as regards itu& Bcnny, it baa be<sn iiaual to 
aeeribe the loi^ endaranoc of the old state of things to^ 
the alleged obstinacy of 1^ Duke of Wellington, who 

^ A MrDd of mine vho was prouot dnriug the aiege wrrite to me JU 

follows : — ' I hardly ti^gi^Tate in siijing tliJiT nvrr mmo do7.\m M^re? a 
emrjt follow mi^Lt have aoased every ^ard u£ giviuid upon iruii» ^tbout 
L-LviiLg ii Toot on tbn ftarth. The femnioD ebot voo tUdt U aom* ^aetf, 
um1 ^ijuU^nxl in othf^ Imt llw eonp d'ffiit vaa indedevilNilile! ' 
^ Sir HovABlt Dovojj^s m NoftU GtMury, 14% pi 77. 
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iM alway.s ropiv^^f'nted as having ln^.n lioatilc to change 
ia matters of ijiiiirary equipment, and wilfully blind 
to the defect-^ of the old moakeL Earl Grey when 
examined lu fore a committee of the Kou9« of Com- 
mons '<m MUUary (hyamaaMtm^ in IBdQ, said it 
wa« ' notorious to all the worid, that the Duke objected 
in- tho fltarongcet monner to giving up the old muak^' ' 
Tardy juBtioe baa been accorded to hb Qraoe in this 
pHrtieular. So farfrom hein^ opjiofied t<V iniproviDg the 
iuuii'iment of troop.s, hi.^ pcrsnjiial J'riend ari<l bio^^a- 
tilior. tlio CliapltLin-Gonerftl <>f t]ie Forces, has ptaeed 
on record that the Duko of Wdliu^lon was often beard 
to Bay that> * looking to the amount of mecbaniCR.! skill 

in thfi oonntryf and the mimeiical weakness of cui 
army as compared vith those of the great continental 
^powen^ British troo]^ ought to be the best armed sol- 
diers in Europe.'* 

Whilst duly aware of the imperfbettODS ho& of 
nmjill ijrm^f riiul tirdiuxiici-, the Dttke wits equally 
competent to toriii a ijocrcct estimate of tlie dillicitlLlea 
whicli beset tbeir removal^ but amon^^t tlu'sc be ilid 
,. not for a monieiit admit tho fonre of luililaiy routlnef 
i which, next to rash iimovatitin, Xapoleon Jil. has pro- 
I'uouticed to be the most redoubtable enomy to aJi im- 
' pro?emen1^' ic^^ording errors as sacred only because 
;'. they are old* 

,. ' mttiM waoMMBM dM Ticilks pnliqvfl ■ cobmmt^ pendant 

? les BitoV-B Its nsi^ca los plu^ ■i'l.pM?^. . . . T,t mntim' au-^ocve mn- 
- pdenaemeiLl cvuuilv uu depvt sacre its viviUca tvroura ; oiaia «lie t^opposa 
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Tke obetructioDa t^rparent to the Duke of Wellmg- 
ton were such m his oxpeileiioa bad t^ugbt him to 
diBcenu Ab First MiJiiflter of the Crow, he had shown 
biraeelf a rigid economiat hj the laigeet posalble reduc- 
tioBB in every branch of the pnblio expenditure ; ^ and 
hence he felt the rcsponaibility ef adopting propot^ed 
additions to military expenditure* But i>e'iidf K tliis, 
his observation a praeticJii odTniniwtrHtof, bot.li iu 
tbe ii<^ld and In the cal;>iuet — not on]y hs ('eimnaiLder- 
in-Ciiief hnt l-lh Mai^tcr-Gcnoral of the Ordnance — hfid 
ta.iigbt bim tbe -whoieBome necessity of caution in in- 
trodncii^ iiLto tbe service, as ostensible anuwduienbJ^ 
inventions in fir^-arms which were in reality only the 
eaily and immature gennfl of escperimfinte atill m- 
oomplete* ^thont diEcoimtmancing adencS) or dU- 
oouraginpr iDgennity, bis habit in relation to alleged 
iTnprov*'m^ints w;is tn wait till sci**nt.ifie investigation lirid 
deniouHlrjited ttie pritieiple t*> be trye, and till prncbied 
experience had provtjd their conatrucTion to Le Bound. 
' He oonBidered it necesaaay/ said Lord Herbert, ' that 

encore de tomtaa su Jbrcca anz mS&aatioam 1m pliu I^tinua ti 1» 

NltOLEOX ITT, ffiinf' iv' A v.i^ T^pri"»|ini( pp, 1 {i^ Tfi. 17. 

* ■ There was Dothiiig oj wjuch UicIhikcwaH luor^ jealous than of 
propiMftiB i4k30h fuToired, or thnatoMd to involn^ itaj tdditum to the 
fiost of maintBinmg ilur mni^. Hih scmjdea on that hpAd originflti^d in 

two f^oLirof^-^. Ah fL ministep and a f?tA^esrLin ]^e^ w;^ perhaps tJic n:os-t 
rigid wonOTuUt of itujdcra |]ini=!^ ITt rCtcttid lurger leductions in thr: 

public e^«]iditare during the brief pfiriod of his adiuuiIfllAlioa tiliiui 
li^i^] been e^d^d before, or Laf e heaa c^^ed WOte, bj onj other head 

of llip go^pTTimt^Tif, within fhft m^Tiory of mfin. ^T^^^Ce liLg common 
expression^ Depend upon it, gentlemen, the greal^t enemies the Eirmj 
h^ lA this oonntiy are thofle vha «oiild add ir»»AWan^ la its 
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those etiiiuirie^ should be made before he gave to 
changog the sanotioa of hl'^ high fiuthonty/' Proceed- 
iug ua any other tiy^jteiu^ it is ohviQu^ that in the gmat 
mE^ority of cases the public money would hs.^e. been 
equondcrcd by tiie temporaiy adoption of BOTelties, which 
a very brief trial might bard rendered it necesaaiy to 
diueurd. The wiadom of the Duke of Wellmjiftxm was 

' diKpl^.y^^ in prndently abfchaining froTti ri^rding theo- 
ries BB eetabltflbed m long as they are only rudimental ; 
01- jiccepting results demonstrated wlicu the ej^pcn- 
im uts on which tlu v vrvix- ilepumluDt \vt;re still pr<^ 
limmELtj and iiicLoati;. Although belLei quiiliiied IhuLL 
tUiy other aiitliority of hii> time to appreciiite the ex- 

■ ploits achieved by the old muNket, the Duke, eo f^ 
frombeingapartisazi of * firown Beas,' gave biB fianotion 
to jIb aupeiBewiion by the Minl^ rifle, iu 1851, But 
before anthorining its distiibntion to the serrice, he 
justified tho moasure in his own mind, not only by the 
ejcample of the Fresnch and Belgian eiperiments, but 
by pijrscjnal inspection of the e»iK« witli whit-h tlie j^niii 
roiild hf. iii!i,ririge<l \iy tfie uicii, raid tlii^ fiiuility afiordod 
hy it' for loadini;- It gftve pliice a few years niK^r 
to the Enfield ; and Hliglit as iviis the superinrity wlddi 

^ Jihe Mioie, when first introduced, preheated uYer the 
antiquated miwket of the previonfl cfrntttry^ its partinl 

;; mfxodnction by the Dake of Wellington was tbe only 

I improvement that up to that time had been made in 
. the conatniction of small arms. 

^ CoTnmiftPft of (lift Honu' of CommonH on Miiitat^ Ort/amsatwK, 

r 
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III the two mnat formitlable wars that have signalised 
the present decade; tUai m which Rus^woa repulsed 
in her attempted mwioa of tbe Ottoman Empire, 
and that by iriiicii BengaJ was rescued &om tUe re- 
volted sepoys of India; we had, in the latto mstance, 
to face oiTenomed foes whom we ouiselTes trained to 
the nw of arms, and idio had learned from na ell the 
defideneics of the only weapons with which we lijul to 
<'iK"oiiiiter ihem ; — ariH in tlie otlirr, wv. had to ron- 

iioiit an enemy who.se iinihitiini was nmforiiily ilin crod 
to reridoi' K\B armies tho most formidable iu Kurnpc; 
Avhilst by tho aB9oc]ation of our force with that of 
France we were bnjnght luto ixyiug contract witii ui' 
ally whose priile and policy were equally involved in 
having arms as wall as discipline brought to the h^- 
eat attainable perfeotion. Yet^ notwlthstuLdiuj:^ the 
wiih expreBsed by the Duke of Wellington^ in 1852, 
tihat eveiy soldier of the line should be firmed with 
a rifle, it was recontly s^tatcd in tho Koiific of Com- 
tiujriT^^ (L know not huw correctly) that one clivision, 
at least, of the Jhitish army in the Crimeii wJir=^ pro- 
vided with no better weapon thaa *Brown Bess,'' 

^ Ldia Jno S, MSL 

' It Is taiTf hovmr, to AtAte iknt the F^cndi urmj id (Iw Cr7n«& 

woro ImJ. imliffprejiily prov:ilc<!. for iil^hough ChaEseurs ctmctl JHo 


CHAPTER IL 


IllPROVfiUENr DfiGlKS — L0RI> UAJEDINGli AND 

HB. WHITWOKTH. 

LORD HKRBERT OF LEA has borno a ^^J^GTom 
fc;stiTii(>ny to the claims of Viscoiint Hiirdinge on 
the gratitude of EngUmd 'ns the person to Tvhora the 
array owes most, tor the iinprovemeul of weapooa 
of war, and for carrying out th& changes with regfird to 
tlie rlfie with the greatest energy and dotcrmination." 

Lord Ilardingt) berame ^avteivGeneral of tlie Ord- 
nance in J 862, and succeeded thfi Duke of Wellington 
as Commaiider-in-diief afc tlia doae of the aatne your. 
Previous to bis entrance upon thcao high officer, tho 
career of iTyiprnrement in FVance bad begitn* nnd 
Tiiimcfoim ritt< iiipf.- had lieen ni;iJf in tliiw i^inintry to 
remerly tho ^leTotjtfl of the oki mii.Hlvi-f ; hui ],or<\ 
Kjmljiige, nithough not the fir^t, had the good fortiiu*: 
to be the mosf ^^iiefj+z-ssfid in inetituting a systematic 
nnd auBtained GSort tor the adaptation of the n^e to 
the service of the amy. 

The F^eh, as already stated, had abandoned the nse 
of the rifle at an early vtage of ^e rerohitiotLary war; and 
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1.1 \v;(s unt fill lifter the r^toration tLc dyrtatjty tluit it 
was reintroduced. In 18"2G CiipTai?] Hclvigne propost^d 

the ey^em wbicL baa aiace burue hie 
name, Lut wLich waa only a modi- 
fication of the former rude plan of 
fwcing tiw into 1^ grooves of 
the barrel br anuoi blowB of tlL« rttm- 
rod In 1842 the 'DRlvigne rifle' waft 
Miperfwdod by the OanSAm h ti/je of 
Cobnel Thoiivtiiin, in which, in order 
til impart rotation to tin; u [jiltar 
wjvi screwed iuto tLu bn.itili, no ^i.s !□ 
leave mirrouiidiag «pate ior tlu; ]>ow- 
(l»'r: ami n^aiDflt the cud of thid Hige^ 
the bullet waa flattened by the ramrod, 
tUl its base became ejcpuided, and be- 
LQg forced into die groores it aasumed 
the fbrni of the rifle barrcL One ad- 
vantage of thifl system was that the 
bullet, ivhen resting in the (op of the 
pillar, did not. \m'^^ il[iiju the powder, 
or, as it is tt'chmailly sri.id, * meal ' it, 
when ^^truck with the r^iiu:od. Tn this 
M. DeMgnc superadded the further improvement of 
substituting & prcgeetil^ tbe bottom of which waa Riii, 
the sides ^lindrioal, and the fhmt tcaminated eonically, 
somewhat resembling Sor Isaac Kevton^ * soUd of least 
resistance-' * 
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The Cfmdfine a 0^ ftimished with Delvigne's pro- 
jeetibs, wa^ the arm supplied to the cluisscurs d*Af r/ que 
in IS'LCiy during the w;ir in A^erij. But tlie ' piHm' ^ 
was found liahle to become bent: and bein^r otherwise 
objectionable, it was supersedes! hy flift ititroductiou of 
the Miuie bftll, the pocnliantf of which was tbatj 
beiug made smaller thau bote of the picoo, it 
could hn almost drupped loose into the barrel, and it 
coiituned in its base a oonical reoas^ to receive the 
apex of a cup of iroD, eomewhat larger than the open- 
in^, into which it wjw to be OFivcn hy the esjiloaiijn, 
Txiid ihua to ettect &X on(;o ir^ own expausion and ri^gJ 



Other eountrieswerenot lees active than France. The 
PniBsian§ attained some flQCCfSB in the attempt to 1^ 
their riflen at the breech instead of the minude, and 

ju rncd thciv troops with the * siindnadelgcwehr,' which 

is dit?dmrged by pa^j^in^f a neeOle iii(<> the cartcidge, 
80 ad to igTiite percu^^sioji powder p J deud wuhiii. 

ball isi Bi'tin ji! 1, fiirjinti-^il wiili n i^roorp d aomr tlit' Ims? to rjdtnit of ilg 
attBchmottt tQ Che cnTtn^lgvbjDicauaof &oirvL rL:f renentri Mu b^irri'l; 
D lb* 'tiffs' orpiLr^r, Mfmd vota tho fu6 «f the bvMcb-jnD: > ^ 
nmi^- iii'l FFrhe^p^TCOnd thp-pi||7ufbrcoaUiniii|^ the jKrtrder. 

' Till? original cinTrirjincr of a solf-cxpanding projpctili; jk svid to 
bolong to 3lr. LjBssKHBt u'tio prot<.4h>d u baJi cf tlifti con&lruotion 
in 18a6. See % Paper on J^a.-tiku, by V. A. Abki, Chamloil 
JJinotor <f tho War nDpurcmGiit at Woolwich, in tiie Fraetieai 

MffhmticJi' Jii^trinf. l&G?, p. 45-5. 

' Tills mid Ih.' following i-iigrayxBg, p. 18, an? L-op:fd fwM ScOFraHK's 
work on Pr^tctiiOf and Wtoptau HTar, pp, tHK 241. 
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rifle firincr coniGal bullet* or 'pickets' with such ac- 
uiLiMijyj t.hat oTie instance ^us adduced in which ten 
couseciitl^'c shots at liHO yards were planted within a 
space no larger than a small playing card — a feat 
which up to that period was considered tmequalled. 
Down, howOTeTj to the acceF^ion of Lord HordiogG to 
the Maeter-GendEalBhip of the Ordiwoe, the only prao 
tioal iDq^oremaat In Ei^^and had been the partial in- 
trodueticMi of the 3Gni6 bullrt for ttia dB^ which took' 
place when the Marqnhof AngTe.scj, as Haater-<ito^ 
in ordered the ime of 28,000 Regulatioa rifled 
mu^kota' 

liut the ftfinit^ ball, Lotwithstnndiiij; \U Huperionly 
in manj particulm^ tixhibUed giAve difiadvauUigbS » 



Its tendency to fbuling was oonrideraMe — tbe dJft- 
teuded pordoos of the progectile sometimes detached 
themeelveH and clogged the grooves, ronderin^ loadijig 
extremely difficult — and occasionally the iron cup, 

^ The dimvDfiion^ of this ^linie mu<;tet mil ROrrii' idi^H of ils 
piimlirfkiis t^IjiUTttler; tho barrel 4 lbs, 10 ob. ; it had a liorc of 
Wl \ witJt 4 riflod gioores, hafiog our tum in 6iL fiin. ; and Ula 
btUl«t Adapud to it n^h-d 080 
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mstead of merely expandii^ the leftd^ waa driven com- 
pletely throu^ tiie of^ioaite extretrnty, converting the 
bull^ into a disttnted tuhe, whiob eomcdmoa remained 
flmly fixed in the barreL 

In ibe KnfieM bullet^ whiuh wu adopted iu 1953, a 
wooden plug was flobatituted for the ircoi cup. 



TNI urnHn jmixr. 


It is a question, n-heihOT erontoallj botb Iron and 
* wood may notbe{r«>t rido^ einoeit iafimnd that the 

i^j;[]HUuum of n leaden ball, if hollowed at tho 1>nsc, 

,c.in be offfnTTijjJIy attJiincd hy the force of Ihe 

oxp!(isi(in. wbon the mefal clrivcii ouUvjirds, fimls ii h lut^i 
;Liui ^rcat rosiatitnce in tho ' landa/ or amootii pjirU* of 
the barrel left uuttmclKHl by the liilingt agatnet which 
it is premed with great force, and th«iee o/vetAom into 

^; the grooTe&" 

EmbanaeBed by dcfiseta inb^^t in di^^ent syfltAma, 

|; one of the eatUeet meaaareB jxt iMi. HajiJinge waa 
the infititution of a eom|«ehflndTd anqntry into tho 
Tfhole subject of rifled amiH and projedilen. He placed 
himself in <^omimmicatioii with Mr, Westley H.iol^al'dy, 

;^.Mr, Piirdey, and otiiera of the most eminent giin 

' Ithwlftw ngsatedtbAttbceqwuicmtaauKBdl^tbetM 
of the leadnn projcdik; and the Torcf actiDg cadsin on (be taasB 
'jnnpa il m^' m it ia i«znecl, in the auddLt. 
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makers m Groat Britain- Sis of tkyse Mipplied p:itf,erii 
musketa of Tariaus <tLinieterH of bore, rcoigiiiji!; frtnii 
'530 iu* LUe 8inaiiest> "ti^O iu. the largest.^ Com- 
pfkrisoDB vore alao made of the ve&pODs in nse by 
the anoics of other nulitaiy poveiH, aiid informatian 
was collected from kading foctories of Eoiope aod 
the United States; aad 1^ the aid of the foAt& and 
euggestionft thm aoqmred, the adoption of the mi^ket 
aiBce known aa the < Enfield rifle ' w&i reaolTed on \ 
and ftrrangements wer« put in progress for the organ- 
isation -jf a governmiint factory, to \>t provided 
mucliint^ry, chiefly on the Amtncaa model, fur Hli;i|>iiiy; 
the various parts. Here it was proposed to comujcuue 
at once the production of an ai-in fi>r tifc liritieh forcrs 
combining^ it waa hoped, the Tailed excellcnoica nLuiii-' 
feited in wAy of Uie pattern riilea aent in by the moat 
eminent makan in England. 

Sutdiiraitheoriginof Ote'Enfinldrifle'of 1853. It 
was aironger tlian its predecaaaor of 1861, and at the 
HHTiie time the musket and ita eixfy cartridges weighed 
three pounda less,' It was rifled groovun smd 

landa on tli^' old system, wi'Ji i^ue turn in (i fciit 6 
inches. Its diaraettr was v>77 of an incb, and at limited 
ranges it Hred a bullet weighing 530 gmina with great 
accuracy and forco* Duting the ten. years that Imve 
eliq>Bed mnce its adoptkasi, although other riflea made 

> Col A. OoRDOv, Itikr i&BtQ. TvmLTur on yatht^ B^fimet, 

' 'Ihe toX 111 wight of the Bofitld wul ibi ai^ij luuuda of mamanCtion 
is Hlbs-Ouz. lUlr, 
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in England have greatly escKwIt-*! i( iu almost every 
esseTitial qiia-lity^ ifc admits of no doubt that Ibe illnfield 
rifle is Btill superior to ftny arm yet adopted in other 
oouDtriee,' and ita effioienoy^ was well attoted at Uie 
Alma and at bikenuann, where, iu the wordii of the 
'Tim«w* t^nrreHpoDdent, 'it emote the enemy like a 
deetroyiiig iin^el,' 

In Bpito of hU t.fi*^ precaationB of Lord Hardiagc, 
however, the arrari<rcrn(jnts for the ^.■oDr^truLi.ion of 

government establishment for thft maautactute of riH^'s 
have not been without disappoiotmenta ; aad the En- 
fioldj although inoomparaUy the best tiiat up to that 
time had been introdooed into the serrice, has slnoe 
disclojsed numeroiia defects^ wliioh thoiia who watched 
ewer the eailj stage ^ the ezperim«it fomid it difficult 
to aceount fixr Dt the time. The Telodly of the bail 
proved to be lower tlian had been looked for iU 
trn.Jeetory^ wan coiHei^nt-ully higher, aurJ its prMHji>j] 
ij.nd pi']ii;tratioii ics-^; the tendency to fi>iil wjjs con- 
.'^idevable, brit what was above all embairassing was, 
that no two guns were cUiks in their pwpwUta or 

■ Bfv Bfpori cf tie OrdMHOe Bdect Oommditee, prtottited to PurlLH' 

tooiit Marcli 19, ISfiS, 

' Tlv * trrjj'x'lory ' of a bftj] in the line vliLcJl it ilcspribvu [n^vt^eii 
Ickring thfl iniizale of the guj *Qd reaching thu it^jM- alniftJ at. A? Jhn 
gravity tha projcuJij' imparls a di>wn*ird leadeacj io ita flight, no 
poTtiourtf lliD uT li i4u»l thnni^ Uw jur esA he nid to 1>o • right 
lliii.-;. In practice, thh hii^ ty hf^ twkcu intoneeount by ele^-ating th^ L^lln 
diavf I'l ■ iilijtot to b-i licc'I Jir til! it rftich™ thf angl*' pmpnrlir.tiJHt lo 
Ijjii Llij>L&iict. Kenc« ikCL'ur-jcy of aim is, undtr smjJi eirfumstancos, the 
nanU of oomplac and «idborato oaknUtiofi, tke ncorad^ for irttMh 
diimmfibf« in piriEmnion w jnemMnl ff^Wty hrin^ do*a tlv Uiyeetorj 
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performance, tdikou^ aU und&rum^ the aame pro- 
cesSi and vjere prodticsd hy the same meanB, ' One 
rifle shoots well,' eays Lord Hardin^e* * another ill, 
and the eye of tJie best viewer can detect no difierence 
ill llie gun to a*.voimt for it,'' 

The viLriancis iik fact, was such OA could only ht con- 
jeotured to oriae from aome Bubtle imperfedioa in the 
manufacture ; and in thia emsscg/ix^ recoana bud 
to the advice uid attistiiDoa of Mr. Whttirorth of Man- 
obeflter» a gentlenuin pionoiniced by the Secretary of 
8tate for tho War Dqnrtmcmt to bo ' the most celebrated 
meabanioiaii of this conntry," For tbia eminenoe In 
his profession Mr WliHworth is indcl)ihd to h jjjUui^,.! 
a]>tif,i]ilM lov \U ouitivafioii. ^^u^. mj^mly lo an t^xhaustivr 
knowlc<Ige of ith prinoijilus and processeH, acquired by 
unoouquerahLe porfieTemnco- Endowed with a taste for 
met^anics, and with eometbing like an instmct for over- 
comk^ diflicaHiea, he developed and ducipUned hia 
powenbyaerringiD early li£e under the abbat manterflj 
Maucbh^^ dementt Hohmppfel, and others of Hie dass 
whose genius and abitity baTe raised mecbanlcal art 
to its present high rank in England, eRpfdn.lly \f^' tlip 
improTcment of those wonderful self-acting cijgincs, 
whicli nrnh-r the technical name of 'engine-tools,' 
{ni'.u:klhe-(fattU,) are now so extensively naed for work- 
ing in mefciils, ^ well as for the production of other 
machines dependent on accuracy and predaion. 

' MmoT<iad'.'.i.i of Lopl n^Kin.vGi:. Mikj 17^ piBL 6, 
- Ihnf. iiljo thf ii»-rate in iLe Hook of Cceuuod^ c-n tbc Eniiold 
jiiid Whitworth riflea, Juau 26, 1861, ib vhidi jnore tlian itUQ? Mr. 
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Mr, Wbitwortii docs not belong to the ordinary tyi)& 
of inventors, quick, versatile, and ingenious, acting 
from impulHc or apparent inspiration ; Lis productions, 
i)U tlie CLiiHrjLvy, are the rosulta of slow *in(l ficliberate 
thoiif^lit^ bringing former observation to btjur upon 
tcutfitivo experiment aod aooepHng nothincr a? esta- 
blisbed till it baa undeigone jxooL Prooetsdlug wIlli a 
logu»l mnrenly U> rest fnrther c^mraiioivi onlj on ascer- 
tained &^ procew 19 bd efaridily inductivCi that he 
might justly be designated the Baoon of meohaidcs. 

Hence bis great reputation rests mt so much ou any 
one atortliug diHCoverj, as on that geueral stamp of 
exc< lli nct', wliicL he fuis Lc^on enoblefl to impress on 
tilt! iriju'iiiiu ry of the l.'nit^. d Kingdom. WLiit Jje found 
rude &nd inooinplt^ lie reudc'rcd -.m iiearJy a-^ poHBible 
perfi'Ct, till there is srareely im opemtion fiotinecf^ 
with the Hliaping of metaJ, in cutting, pinning, turaing, 
boring slotting^ or drilling it^ to which he has not im- 
plied machlaes In wrpereeeaion of hand kbour, 'sudi 
as the wi^ld neror saw before; unuLLTpossed both in 
excellency^ in dt^nign, ami in perfection of execution.' ' 

In the motion of the moat- perfect mecbanism, aa in 
tlic action of that human intelligenci.^ wJdeh it seems 
to emuliitcj tlicrL; ate '|ualitie.s so cs&entirdly sdike, thiib 
tUey huvti come lo liy do.ii^matcd by terms itit^trchangc- 
i\h\y appropriate to both ; truths firmness, and accuracyi 
simpUdtyfStomgthfaadciidarniioe, ore epithets borrowed 
irom the attiibutee of mind, and applied with equal 
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significance to tbe EfcrnctoieADd operations of Taftcbmery ; 
and it \\-^ ill the impartii^ of tlieso to tlic inveutiona 
of which he be^jamt^ the author, that Mr, ^liitworth 
achieved thiit vepiitfltion in hib profession whieh all 
might envj% t.ut whidi none is so selfisli as to di^^nte. 

N^xt to their singnlar ingcmiity, and eveiL more 
WDDdeifulf in the eBtimation of tluMe beet qualified to 
judge, II that absence of complexity by whloh they are 
characterised \ theii ocmBtniction bdng the simplest iniA- 
ginable^ condetentlj vith effidGOoy and power ; yeb anch 
is the delicate and nnderiatiiig accuraoy of their por- 
formn^nce, that of the inultitiidf> of articles prnchicod by 
thein, c^ich can be in fonn and dimension india- 

Dinjrnishalile from the others. 

For tho attainmont of this consummate perfection, 
it ife Ilje belief of Mr. Whitworth tlaat the snperiority 
ot^ all maohiimy ia dependent on two elements — the 
power <tf mamn/ng witii mieaiing predaioiif and, asso- 
ciated with It^the fiwnltyof prodnohiga£rutfj72(»i6^u^ 
f<^CBi that ii, one bo ttheolutely' level that, when oppoaed 
to another of eqnal tmth, their eontact must be iu aLL 
parts complete. The Astronomer Koyal, Mr. Airet, in 
liifl tvideuoe beforo a committee of Hio Ktiuse of Lords, 
iu I8o-3, st:if<:d that the degree to whith Mr. Whitworth 
bad. succended in 'making perfect the phinin^ nf ^wt^ 
faces was entirely nnknown before his time.' To finch a, 
pitch of excelleacehaahelmnightitbyaproccsa peculiar 
to himself,' that a plate of m^al prepared by him, 

^ fli"" Jii'i'i'r't of th-: GmtnottJ^- of ihe He"-'"- iif Ltird-^ on the Wc/ghtA 
and MfiUfitrn iiill, 1S5£, p. 3. The ^iroceod U^a Loeu debCL-ibed m 
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whea DppnflRfi to the lice of another siniilarlj' treated, 
I exhibits d, contact so intimate to enulile the operator 
to lift the wader one niih. it, \i byita actaiilwllLti^n 
to tbe upper ;-^r if lem doeely ap|dicd, po tiiat the 
thmnest pomlilH Iajot of atmosphorio lur may stiU re- 
maiD between, tbe upper pbit-e will rest on tbe tmox- 
eluded particles^ as if floatii^ on qidcknlver. 

With sfmilnr devotion to accunxcy Mr. Whitworth, in 
ih*j aenrch [\n a iiu-nns of ilttttiniiiiiiTJf: diiiicnsioiiR 

unU dfjiicfitcly inude, as to mc&sura objocta wbich dilTer 

ili^Iiiil hy 3(fc, TFiitr'rVH ikTht lu article Trw/ J^aTic* iji Tjia Mi^l' 

tlif fuT-mi r in;iUiijil of |>rododug h Ivwl surfiHW Uy gririlhii; Lwn 
p1iito<i of Tnntnl rof^ihtn* irlth marj brtirwp, m. ftr ftom pntdudne; w 

Itw ^ilane, van in rralitj dctfim«ntHiK iunamuvh tho nfi'ect wufi tv 
jTn|inrt i t nnc nnjri' ^^i of tlic iniHTfettioT inbfr*^l in f.lio oil er. 
InuttHul uf uorru'ttji^ us xtjh KU|ijintq.iJ| the iiit^iualitiVK of bobli. ' J.<'l 
[e U BB|ipMnd thrt ODD of tbo mir&Mn is c<4kCAr^, uhI tje tihff n 
tnio plATic; tli« tendency of grindiiig tHI, no dcrabt, Im to rodoM tftti 
THir iiC rhrt fijrnni', Inil JTlo oj-posite wronrlJl nC tbp Hjmo tinui TlOt 
lo Ji. I'li'hiin £'?itL*i]T, iTfaled ia tb© oppo'he ^nrfiioc-. T ii^ nnly ['i'^- 
vlble cflW ill an orn^nii] error could ^xUriMf^-d in '.iilrh 

TOTild te v.ifrn it ires mat 1^ an opptMito anor of wsetljr the Mme 

umounf;, and tTio odd dt'Rtrojf&d the otfii^r. \t thw a|jp<!tt> 

tJmt thp prad^ifH' nf "grinilinif" Luh Irri|i«dcd the prft^ri'^n of imi f^fj^'f- 
aent, ami Xh^.i a /tm Mff/Mir, inetcad of being in eoninioii u^e, is 
aJmoM irokDowiL* htd lefemm ro fha ^tato of iJiUgs oxixliiijc 

in lfi40.) To httaon the dmred dij-^^ Itr. WmTwoirni [irot^cd^. to 
fhniv jhiif iJ. Ia ^^*n^""lP^L^v to mite fhrii" planer in "nk-r Uy h^wn- rim 
perfett eTtmiefeft of cuf-, ihai. afrfT impufbiiitg tin- utmost in?rfectioTi 
ttbnuUe \!ff roMDB of a rAuiiig mscliino, Meh nvit be Oaidi^d by 
luiid, the opc-r^Uir iL^iufr ui iiutrmiMnt for rem oi iim lijr Jtentphtg wury 
inirur'.' iui'qi.iiUiy, ikttvfcil ^y ^|Jllillg each Id I'Lif'CL.'iSton on (Lf siir- 
fftoo of ttic othor two- 'A3 tlic; j[n^i':<-s appCQB^■ll ji -rfLfrion Jlu utmost 
CtOttoi md Ti^^lfluee ia mdifpeobajie to preFpnt fL>iu ih-m dcgtiiprft- 
tEuft >rMch vift incritablf htfi^wii nnUtf the ooaipuim bo eoiHtiurily 
nude bihrnt tkem [f}, 3, 19, 41. 
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cyea bj the mtUtrntA pait <»f on inch — a dimion bo 
minnte M to be perceptible cmly toue& " after it has 
ceased to be disoarnible by the e^e- So nitre is the nd- 

jii^tmentt that in lu^iiig it aii inch of stetl can be held 
to lie on inch, only so lon^ as the tlimnonK-tor sTainls iit ■ 
iVl'^y the slightest excess of ternptinturc inududnj; m 
u[ipreuiablti eluugutiou; — and the slaiidttrd yard, a 
aquare bat of stoel, when placed in tKe machtbe is 
fio «9panc2«<j tlie slyjIUeat touch 0/ the Jingcr txa to 
show tm igqmoiabU Imgtbmdnff mm imder the in- 
jlumet cf tkB it^mtmmal tmmtU 0/ kmU Utxui 

It might be enpposed that the Talne of meaaiirea so 

minute mufrt he but abBtract and vjsionaiy, ;ind that it 
<^>uld be only in the hir^^^-r (|Ufliitiu<'8 thnt their u^j^ 
tnlght be available- fn prju^tic^, howpv^r, th<4 iinpiirt-j 

I In {UubttiAn c€ the «ztrnzielj- mUuto quutity r4'[jrciM-atcd tlie 
millimth pftrt of u iu^ Hi. WjmmiMtK fli^Aiiiiod to the 

' /" //u^flf 11/ Lf^dt on th" WeighU and ^JcTs^trpt JJiU, in IS55, 
llntr 'ynii 'iiivr' tmly tft mh j ii '." Mj^d ;i vf-ry f.'W r'mm to 

ilimijii»h i'-s thkkncA^ a aiinii>Dlb of od mch.' {iiipvri, ^\ p. 
Elwrhfitt be bw etMed (bu ^Tba friadpU of ble meuukg mHshina 
'\-^ ihv i^zapLayiiitf of the seaw of lMie4 tlml of rir);j&^ 

If jin oltjrct Ijc ^In(-Tj bctwrtn two po-nilli'l fnn. i^1jui(->, mljii'^li'il 
r^o tJiiU die li^ud CHU joftt i>el Ihem in t^oulrv.-:, yini u-iU tiiiil on 
moTuig tlie t^ee ooly Ike Jtffy ihtmm^k pf ut^k wofv tofrcther, 
that the ultject becomes Ji'-liue^y tfgbtiMk ud rcrtuirL v -i i im ti'it o lo 
moTi* it l*tw-vii TTirm. Ij Ihc ni'a^iinnp niiu'lii i * urf M;', \VlilCi*oil!i) 
a tliiii Bjit of ilvti (ralLcd tiic gmvitg-puv-^'^ huTUig its tn'O tides 
prrfcct pLiJLL-8, iBlotiodttMd liftveeiidwblgeettolwiuttncedtttdoiie 
i>i tlLC CDd aiarfacCiS of thd laacbia^. ^ £s just tOBlbw it ivhen raised 1^ 
Jhn liiLi;-^:' to I'fitl :i;;;t[:i !>j tie force of ii* otrn ("nviTj. T^iit by bnngin^ 
111*' t\vi\ ]i\A\wi* iitro rliisiT miiiapi^ loji ika cat-iutlltfynth of an inch, 
f hb tcat>p£«<v Till be filed Budraflpendedtfiictkn oreri^ii]^ ita gravity/ 
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anco of aiming at audi accunw^ ban been viaibly de- 
monstrated. The fonncT faalnt of being contented vith 
approximate mfiasurementft engendered a positivo in- 
abttitj to duly esUmate r^iip^rior correetnesft; and 

mccliaiiicj* becaiiu^ :ii-cii6tomert look oii <^)iiKi<lcnible 
variEition^ in sizi;, ofteu proihtctivt of sen<iUK mischit-f, 
only viminl, btft oveo rcKult fff ]n;c:e5sity- 
but like: tbt! Svbarilej wiioae fileep u'aa distiirhod by th<3 
iTio(]Dality of tus couch, occmnoBed by h nifHcd rose- 
leaffi Mr. Whiiworth vas impatient of even infinitesi- 
mal Inexactitudes ; and haa acourtomed the men in 
hw employment to work to the 20,000th part of on 
inoht till meaBuraa HO dimmntive have become as fiunlliar 
80 those of la^cr dhnennonFu* In the moRt. oATebmled 
workehopR in England thirty ycjirw n^), inodianicji 
Mvnrn diaiy of crifidsing work ^hich wji.k ^out' \*y 
thi; 32ud pn.rl- <if nn i[idj, wlicreaB iii Iiis workH n-n 
error of *difif^ioLi/ i^i nt once ni>ti<^Hd aud uinrei^tud, 
a division buing the lO^OOOth part of an incli,^ Tho 
influeuvo of theaa irapiorements in meohanieal mcane 
has imparted a dlatiuctive diaraoter of amiracy to 
tbo maehintry of the United Kingdom, which [daces 

' 'Idejn ha-p'' qucsttui rai quod IbliiB r05« dupUcatib iitttibujbHL'l/ 
ftcncA die if. t6 

' R'-pftrt of iftf C-:'.MUUt^ ike Hf^n •*/ h-f'!^ -rr, thf ^V'i^fhfK Oiid 
Slioe^r'-e lilll^ p. 4. THw irapn>Tnu4iit 4>]-l]ii1 olW 

citabLiBlnnwtH Mt> Avdum^t, tbe nq>erintcnd4?Ti1 of rJi'' gi^c^Arn* 
rrPTit ■fij.rtf'ry fut iirTilliTv ;■[ Woiilwieh, stated iu ji ilifjou^eifiii ut the 
Instvtxifo cff Ciyil Etirfimv Ti, iiL Ft'bramy 1800, 'iluii. m old+'ti tim^q 
. theie WBb dttRcuLtv in working to the of un inch. Lilc the of nii 
iiHih ins aaw mnrand iriA ift nraek eaw u wm fomeriy tho coso 
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it in AdvftDce of all otii^ countries; and to thift 
iKiUiiiig baa more agnally contrilmb^ than the 
fltondard gauges, gradwitcd to a fixed scale as oonatant 
measures of use, ^ whidi practieal ongiaeere are in- 
Ji^Ued tx) tbe studious labtnira of Mr. ^nutworUi*^ 

It is not Gurprising that, in a (iroft^ton k<> ba^d 
upon acetir-icy its thai uf meHiimic^i! on^'ineoriu';, tlio^e 
iichi'-vi'tiieiits i f ^^r. Whitwnrtli flhcmlfl have oiit.itleil 
him 1(1 Hit! t*jhJiflenco of lii^ cotcinportwies, ritul 
ftttraoted the attention of Uie government the 
cnsiB wboi Lord ibmUuge applicKl to him ibr aBsiet- 
auGo iu May 1854, Fren then the oaturo of the 
difficulty for tho remorol of whloh tho military 
niithoritiee were dcnronB of his adriee and ooopera* 

' ;\nor.h«Tne1ii«T«n»itof '^Tr. WuiTuvin^-riiidi hMi^vdnrod iignal 

ji»'n'i.-(^ in •■•i^ ]\\ri:\i^ In iifiif<irrni[v f^Oil ofiHiomv, nul •'•iiW in nuii'hitli'Pv. 

<yj*toaofKiiGwi,gndvtedto>Qdnain ■etfliliiao ihe thn^adB of c^&ch 
boiDg kdapl«d in pitch, depth, ud ftun, to «Mar» the ntuwi i>CMan>l<i 

(t<'in"i~;' ot' powfr, "jcn rifilT-., n'l-l 'lariJjiljU-. Tlii^ Hil'riir[ i[i <if (V.Tn''Ut, 
wiw giv^i-i Tfl n hioiil u' uljrrt, but iL f/oa ra*mHl for 3Tr. AVjjiTwuurii lo 
BchieTP it lli.-i fajft' iu has dov ■duftffd lliroHgljout HJmMt v\i-iy 
coimtrsr in Ukv vorid fn *fitdi tttgiH aad wacHbeir tre eith«r omp lojiedl 
oi- Miriiintji Furc"! : :iv<\ t\p^ &n-X dies for prvlaoing the vhnln HviieH OIO^ 
fiinili^ljt'il froiTi 111* Morks I^Tririflii'Krpr, TLo tsIuo of \h'\<* fiirigla 
reform iiiAy bt> ivirjocl liiid when it is !>i>niir in mind, thul itf-So-a Iii'p 
tttii« ©Tccy raguunODd uA^UMutepiOTtdcd lib own miwh, on no 
prcconcj'iTpfl (Hnikctidlfl^ bntof nutt idntfiaij 4bm ud tho vlmott 
Tari?:v of dinmiMnns. The oo:i£*qn''nc? of tUf dirfir^'ncc WHt Itie 
utmo.it coDfu^iQii^ drtaj, and raptn^e in rv'paifli, if done hy nny other 
individoAt thftu tbo artflnl nsker; and a nav xrew hsriog |o bo cut on 
L^ntrrgencji tho T^.L■'^^ cf bolta And tiviM iirai flxtmna ud uii^void- 
A' 1 lie p7J>''('iiT tijTu' ih'* flflHH^ Sffs "T BCrcw-i^;i.tiii': fucklft hpiug 
lo h, lotLi'il in evoL7 workshop in Karopc, a damaged Kr^w r-m 1>r 
rti^acoJ by a new one wkh J^ttte mon d*Liy rhan h wcamrj to as 
certain its naii^b«T. 
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tion were imperfectiy imd^stood* and inEdicad of 
insHtutiDg an enquiry to asoerbun bow ftr the imper- 
fectioBS whidi manifested themaelvue in tbe Enfleld 
rifle were rof^rjilAe to terrors im, the, fptyt il-^f/f^ they 
wt-sf. lisLst.ily ;;ttribiited to some m\vt<rnouH lirlicicnciis 
in thi; '/]'panU'is hy wliicii the gun wjis ijia<k% and 
thi!^ it wai> sought to o%'crcome by bub^tituting the 
self-acting mai^Lmery of Mr. Whitworth, the higher 
aooiiracTf of which would, it was hoped, produce the rifle 
in the numbera requiiod without dofeot or varlatioD. 

But an ohBtaole prefle&ted itself on the threshold, 
Mr, WhUworOi waa not a gv/ri'maker, and he had no 
more pradical knowledge of the spedalltiflfl of a rifl^, 
<-r oi tliL! tlieoriefl OD which itn excellence !b dependant, 
thm is i>033eBe(id by ;my otli<!r bif^hly L-ducuted eu- 
;^ineer-' He li;ul, bowt'vet, in UiC t'i'urHO of a viftU- fn 
America thtt ^eac before^ aa CouuniijSLoucr to the New 

'Mr. Wbrwobto wh cogogi^ in mami&etuiiig imtmientH of 
peace vhttk ]m wm wp^AM to by th« QorcRmimil It vu not 

hi^ wiili t.-i iMirfif npniT fln> in^nufiLrturi' of tVmj rifUc ; 1'ut 
iuivijig Lfioii applied t> bj^ the Uuvt^ment^ he ^t<} hll ikiJt, und 
(]aoFj>y, and dvTotod thouudi ctf poimda of hJa ovn piinte fbrtunA to 
mrf m mipAtlmiintt vZubL verv fiat origuutod at-tha lUttanfio of the 
GoTerimiont. Mr. Whitwobmi hatJ d*«i?e to moJie n foHiiiif' liv tlie 
mitnufiiclure of nfj ^ but he hii'T n ilv^ir,- lo l-pn*^t Uk cjjuijfrv |jy 
pnxludjun ui' tJie best wedpuu JimI coiJd bi^ nijinufaolurcd fot Lis 
dsftaie^ ftikd to htof^ hift akill to bear ia pudttdng an am whidi 
shoidd «nabl^r fli.^ rmnjts of rliifl i^^uDljy In uit^f iJie «HMuf, hnth at 
homo Mill HibriMd, «^itli cffci;(. (Htar/j indul l)v produeing Ito 

Tray Iwflt wodpou eror iub-i^utvd. That vas ih« only Ijoiioiir hp nought. 
aodtlHi tnmnitof ^BanTatkai^aAdlMhasattaiBed it, ahho^ig^ a» 1 
' olwcTTod, Vi'tj acaat jnslieo lias been done lo ^Ir, VrTcirwrtitTH aioc** lift 
fomplotcd bl^ o\[i«ritnoiiLs.' (H^.) — ^mcA t^f liii. IviWEB. MJ^^, 
Hou£u of ConmiDue, Jnoe 25, Lb6l_ 
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York ExhUkitioOj iu^wcted the state amoury at 
SpriugBddr in MawacliusetU; aud U was chiefl/ in 
coDBeqnftncft of the opinion expressed by him of the 
suitability of tiio tnachinGiy which he there saw for 
the mwaihctnre of fire-arms^ that the attention of the 
J^ritish ^^overnment wiiB directed lo iLs introdncfion a,t. 
Kjilirlil : Itul^ innictLColly he was u<t<^rly uii-%kin<:*(l id tlie 
proti;ss uf tiiakin;^ ji rillc, and he f<-lt it iiKiiii^i^^tciU Avith 

bis roputatiou to im^ke machinery for the multi plication 
of m impertecl article on the vague ('1i:iir-i> of correct- 
ing errors the pnctfie nature of vhich had not yet 
been discerned. Regarded from uo loftier point of view^ 
than as an order In the conxBe of trade, the proposal 
made by the govemuLeiit that Mr* Wlikwnrth nhoiild 
fiirnish cleaigna fbrft complete Bet of novr maohtDery for 
the Enfield eatablishmeiit^ was one of ^^I'^at pmuiiniy 
vuluc. It would not have l>f^»n ditlicult luv fiiin fo iiavi* 
undcmken to supply Clu* mjidiims n-i[i[ir<'(l, aiUipfirj*; 
thoHf u{ kiiifwd t^oListriictiou aud mAkiii^; the necessiirv 
moditiciitioDfl suggested l>y him^lf; and it is manifest 
tltat the ^mplo execution of ancfa a commission on the 
terms pn^kosed would hare been of great commercial 
profit to his firm. But actuated by a higher motive, he 
did not fepi himself justified in complying vith the re- 
quest; and in csplaoation of his acnipleg, he ^ urged,' 
pays I^rd Harding, 'the importanee of ascertaining 
\\liat the fsr-^t |>riLiuip]e of thi.* uuhno-^r.n ^wjf is, 
l>eforv ni>y iiijicliine couM Ijo Lt'DStructtd, to lijake 
a ride that atmll require no fiuther aJteratiotk/ ' 

■ l>inl Habdi3<Gr'3 Meamaditm, H*y IT. iSA4. 


Chap. IS. , iJimQT& ON EXI'ERI.\fENTS. a 1 

It was nest proposed to him to underhLke the con- 
stun^tioLi of uiiit'liiaeiy for produtiujr tlie rlHe-ljai rt*l 

only; but to fh^^ han-eh above all others, liis objection 
more especially applied ; and in the absence of tlic re- 
qui^te knowledge, he stated fraiiJdy tliat before giving 
an answer he witditid to vbdt tliK eHtablLsiimentu nf tha 
priDcipal gnn-makers in London and DirmiDghom, 
and to obtain from l^bem all the mfbrmation be could 
collect. ' I found/ he aaya in a report to the Secretary 
for y^BX^ ' great dUIereuce of opinion amon^ them, and 
tbc statements T TftceiTed were bo contradiotoTy, that T 
was mmblL: to come tn any satisfactory coTitlu.^i^in.' ^ 
The truth wui^ that tUti gUD trade generally in Iuiq;- 
land at tiiat time was described iu tlie House of 
Commons as bnin;^ in *jt riKk and unfiyatcmatio ' condi- 
tion, The most s^kilfnl mechanics engo^d in it worlted 
by ' knock * rather than by- Bystem, and the tnaklng of 
two rifles of equal exoellenoe was almo^ eutinsly de- 
pendent on the dexterity of the mechanic, who had no 
defined lawB for reproducing them alike. It is onlyjnat, 
howGTcr, to men of euoh eminence as many of those 
einjfjiged in that trade to sl-atc that this adherence to 
w'oikiug by hand instead of liy tjiacldnrry wn^ almost ;t 
compulwion of the period; wiuee tht^ deinaud >vn,j* tcit» 
hraited to jiisitify the ereetion of apparatiiK ^o costly as 
that wMch would hare been required to supersede hand 
\ Ubonr^ 

\ In this dilemraa Mr. Whitworth, Instead of grasping 

L 

J 

' Mr. WuLTwoaiH'a Stporl to Lorti ranmtfre, Scsreiar^ of State for 
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at the order for nem madiumy for Enfield, offered 
to tbd Bocifd of Onlniwce to condttrt a preliminar}' 
eeriw of scientific experiments in order to determine 
the tme principle on wbidi riflo barrelB oi^ht to be 
conatmctcd ; provided a f^ootiDg y:anery was erocttd 
for him near Miinchcsler, uuder bis uun clIreL.Liuii, 
in wiiicL to ivirry on the necessiiry tri^tJ^!, arni rJnis 
ohtiUD data for Km ^lulaiiCL-. The actual esponeo 
wa>s of coiirwe to be defrayed by tho Treasury; 
but he LUtimated hin readtnesa bo dcvofe hia time 
and attention to the aulyect jFra^&toc%, actuated 
only by the interest ^th which it had inspired him. 
The gallery^ he aaid^ must be enclosed, in order to 
insure the pfotectioQ of tlie experlmonU from the 
inflnence of wincts, and other disturlni:^ caiifieR In it 
he proposed to commence a scries of tjju.fs witli 
the most accunitely madf rifles which couiil tljeii ' 
be produced. To thast; whidi jinivrd Uie beat hu 
woull n|nily of-ihiin tests, to dLtiTiniDtt the preciae 
form of the barrt;ls> and arrivo at the kuowlcdgc of 
the particulars in which they severally exoelled^ and 
of the aonrees to which tliat excellence vm due; 
and thus» hy combining reanlta, he hoped to ascer- 
tain the condtfciCBUi required for ptodueing the moat 
jierfect instrumout. The infbrmatioTi so acquired wus 
to be at the service of the ^vernmeui:, to whom, 
in order to faoilitntt ijiaLiurai.ihirej he wtudd supply 
^^r;ulimted gAuyes, \yith diiW-'ivvin tor their uae, J^'or 
eventual aiicecss in eonslracttng machinery to produce 
and reproduce riiied giving^ the greatest possible range 
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aD^ accuracy Tithout the miimtest varmnce m excel- 
lence ftnct qnality, he bad t^f> firmest rcltHnce, not on 

spectilativd theories, bnt on the tcachings-j nf t':cpKrieiice, 
flerivH'd Iroiu Lis auconiplishiiit'Tit ot tlie two gre^t 
mecli^iiiinal iLsii](-nit:i — 'the proiluctkm of true sm'- 
fct-cca and purfectlj stj-aight Uaet^, und the power of 
making rumjiu.re'fnrnta with any required exactitude 
even to the millioiith part of an inch/ ' 

Thi» disiutcreflted ofifer was not at first acoq»ced. 
'11)6 military authorities were not favourable to 
Mr* Whitwortb'a propoual far undertakhig the exp^- 
ments,^ and the Bubject nHoained (or some time in 
abeyiince, till revived by the interposition <if tin- J-^arl 
ot KIJi siurj i^, !it wliosi.' iii^liiuw LonJ llriidinfrp, llu'ii 
t\n]iii]jin(lv]-iii-t.'hk'f, irave his i-jiiiii-Kf supjmrl. to 
tlift ottor, aikl brought before the Tri'a^ury tlie nocf;s- 
sity of immetliiit*? compJi&nce. J.or-I Il;ir(ltti<^c strongly 
reprcsentcfl the urgency of providing in»ichlnery to 
insure not only a rapid supply of armfi, but cue of 
uniform quality ; and he dwelt on the primary 
iroportance, before eommeneiDg its Gonrtruotton, of 
determining on what principle its excellence depends, 
instead of bcjjinning blindly an expenditure wliich, 
looking to the niiriiluT of luu^kot.s re(iuir(,ii» oould 
not. bu iess th;Ui f'rt> nt 'll'tons sifi.rlinij^ As regarded 

' llr, Whttw.'hjth's UU^t t'/ J/trd J^affUnj ^mtcv-Ociiaml of the 
Ordnaucf, April 5. iHHi. 

' Colonel (?nALVBn!% in hi« tettivb> Lrvrd lU:nA:r, April 10, 
p'pnrlpil lhi\t Iho Cnirmy-f* •? or. the Small Anns Factory^ to ';i"h4Jin Mt. 
WmTWOicrTlN pT■op<J^i^l liiil '»een rt-fi^iT«L wen* 'nf iipii.ion Tint [1 is not 
al prctent de^iiabU' Ui t^nimence a serivj of rapcnsirc experiments fiflch 
M Ht. WmTKOnu baa hug|^«L' 
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the macbln^ it^^ h« stud, 'the moat celebrated tne- 
cbaniciatt of bk country, Mr- Whitwortfa, had declined 
the responsiMUty of producxng it witil he had first, hy 
the most careful eKperimenta, ascertained tlw true prin- 
ciple for congtnictin;* and rifluij^ the barrH. So e.-^-Jitntial 
difl bo coiisidur this pier.uitioTi, t\ii\t Mw Wliif^voj'tb 
wiHilii r.ithcr Ueti^iy t\i- attcniUrjt oxpon?es hiiiif^f^tf 
t.liijji proceed without preliminary iuve«i(^;i.tiou.' ' Tho 
govern meat. Lord Hardiiijiie said; wantt^d at fhe (-jLj-lie^b 
possible moment a uitllioD of mnflket^, which Birming- 
ham cuuld not. rnipplj under the existing: system in Les? 
tJiAD tivenfy years. In fact, they could only be produced 
by mncbinery, as 'no gan-imith could iitiitate the most 
perfect rifle, nor doHM he Itnow vkt/ tt nboota well or 
ill ; brit tf the seiret 1)*^ discoTercd, it m:iy In oopii -l by 
iTijioliiuory, ;itnl M v. Whit worth %■{ very cifTiiiilcni. Iliar. fii' 
ciLii (iisci)vcr and fUiicujjy it,' l^ml TI:»nlin<ri' rnnflml<»d 
by tiayiii-^ thai lie * for€&tw thut Ef this ncressiuj' demand 
of Mr. Wiiitworlh be denied there would be an (^iid of 
(he plan of making rlfie barr^e by maddnm'y^ 

Ulie assent of tlie Lords of tlie Tres^my was lugnined 
in May 1854, and a galloy 500 yards in length by 16 
feet broad 20 leet high was forthwith commcnood 
in tijo grounds attached to Mr, Whinvorth's residence, 
near Manchester. Thia ^I'os providt^i %vit]i a tru^^eL 
on wlicoly for sInjtitiuL' ut vji,r\in'f distimcex, ro^ls for 
st.ojidyini^ tho aim, and scrc'cvif^ U> exliibit the tli^lit of 
th<i projtit^ tiles- Two military officers were nonauuted 


' Lwl If ADDiMUf in lie TWff^f^, ZHa)" 17. iBo*. 
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hy the (.'orimiamler-in-Cliief to a^.^ist at tin- ^'Xpenniejits. 
and ^li-p \\'catlcj Ricliards wiis associated with .Mr. 
Whitwoilli Jit tlic rniue^t of the laltfi\ who was desirouB 
of btiiwBUtig bj the mfommtjon and experience of a 
giiQ-tn^kifr of hiB high reputatioii. 


CHAPTER III 


OX October 13, ISM, Mn mHworth imported to the 
Seer«tiury of the Board of Ordiwniw tlw comple- 
tion of the pf^llprv, t>ii the siii^o^'ssfiil iisc of wlilch l^ord 
Havdi!io;[j rHii.il fur tb-^ flis<^iiH»ir<^ of \vli:Lt iu' lunl de- 
eciibetl ns tliji.t. 'mikii m iisi^'Cirt,*' iliori|)]ilii'!itiouof uiiii^li 
wji.s to di:5pt'l tilt? iiriL'ertiLitits iLal so loiif; oI)HC;ii[<:(.1 
the search for weapon worthv at' tJic anjiy uf (n r;it 
Britain. But operations ^vere delayed sudden 
Gflkmity: — within ft week oiler the completion uf ILe 
edifice, tUe greatftr portion of it ma laid in rutns by a 
fitoTm of extraoidiiiftry violence which swept over th^it 
part of Knglftod. It was not till the spring of the 
followitL<r year thftt it could be restort^d; nti<l c^^peri- 
meuts with thft rifln were only cnmmeiicoil in March 
1855. 

The interval which ^'l:ipBC<l £iii'itpird in 5n- 

vestigationa for impruviiiLC tiie cousliuitiou of Ijoavy 
oriJnancc. The feclifig^ of the wiiintry at that moment 
h:u1 l>eeD hArrovted by heart-rending accounts of the 
^jufTertn^ of t-he army io the Crimea, and among«t 
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others of tlie painibl eierHons required to mov*; 

. large siege-guns from the beacU at B&lftclava into 
position on the heitrht.^ before Sebastopol. Thi^ is a 
bran^'h of the subject which will be more fully noticed 
licreafter, nieanvvliile it is onlv neteassvry to state, that 
there 1i>eiiig at that- time no intentlonto discontinue the 
use of ' oaBt-iroQ as a material for ordnaace^ Mr. Whit- 
^oTth'e ol>ject was to derise the best form in which Its 
properties rendered it capable of being ^ployed. For 
this purpose^ it occurred to him to construct a rifled 
cannon, caet in longitndin&l segment-e, in each of which 
tlie line of junction was to follow the course of the 
spiral. Th<5se, wheti pkced together so to form a 
lijin.'l of n[iiral polygonal shapi^ interiJ:illj, nrrr lo 
be secured externally by hoops of wrought -irgtt or 

• Bteel,^ appli^^d in one or more layers. 

From the barrel thuB lifledj a model about thir- 
teen inches l^gv l^nt made to mnsket aize as r^^cds 
the bore^^ waa found to shoot with such accuracy, 

^ as to excel all others tncd in competition with it. 

^ The project of tnaldng artillery on this plan was n<A 
prosecuted further at that moment, the pressing mo- 

k tivH h;mng p.tf.Heil Ji.way ; but the i<le:]. of a poly- 

' gon thus originally taken up by Mr, M hitwortit for 
rilliug artillery, he afterwarda adopted for arms of 
all dzes^ iiom the musket to the heaviest guns. 

^ In commenciikg operations wIUi the soldiered rifle in 

I ^ ^ Hr. Wnitiro&TH*fl IxHer Lord Piekubb, Jmu 13, tSOT, a»d 

^ liu flyidence liefiwe the Hdose of Commoiis' Committee on OkIduioBi 
fe;1863, p. 105, <iiiedt. 2446, &t 
■ Evidence, laSB, 
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ttie new gallery, Mr> Whitworth found himself subject 
to a qoBTentionaL limitatioii as to the range of hia es:- 
perimentSj imposed hy the special nature of thdr object. 
That object being ostenaiblj to discoTer f^e tnie prin- 
ciple for the conetmotion of a fire-arm for iniautry — 

Euid Govemm^t having previooBly fiired tbe weight of 
the TTiiisketj includiujr its charge;, hiitl its projoctilo, 

wiiicb. (together Tvi^.li tho u^mu] iminbur uf mumls <.f 
ariimuuitLonJ a soUlit-r could carry with ease, and dis- 
cluirgu without aniferinjf from the recoil— it was to 
the diecoTery of improvement within these ccnditionB 
thai he wm firsl to direut Lis attentinn, 

1. !I%e best form of Prtf^ectUe. OnaddrmfiTnghimaelf 
to this new pnrsuit hiB attention appeaiB to have been 
xiirectedf inthe firat inetance, to determine the form of 
jm/jficHle best adapted at once for flight and precision, - 
The superior jiilvuutjLge of the ooiiicp'ti ihver ihc s|.i3ii.rL- 
imI hull hfMi been long before dcujojutnitiii,' in t.lic 
inuicaned ran;;<' inigmented power of penetration 
realiaed by diminishing the diameter, and thus rednoiDg 
atmospheric resistance. But in all his early attmpta 
to take advantege tills property incresfling the 
elongation^ he was baffled hy finding that a bail greatly 
exceediBj^ the length usnally fired from the Enfield, 
nr any other mnaket with a slow turn of rifling, in- 
stead of maintaming a flirrh* parallel lo its iixis, in- 
minblj mpaizeii, or, as it is tecliiiically said, 'itemed 
over" on ieaving the muzzle of the gun.^ Aq arrow 

' Sir- HuvAuD DocaTAa nn iiatvH Gi^ej^, jl 

■ 'i;he studying cHbct erf a rotation round the lini? of luotiuti is 


from a bow would do tlie samtf^ were not means takca 
to ensure Itfi flight in a line with the barbed end 
l>y fledgiDg the opposite extremity witli a feather. 
On the same pHneif^e he endeavoored to correct 
the errant tendency in liL-^ 'LoU' by vuriuus ilcvii^es 
for AO adjii^^ting tlif ci^ntre of gi-tvity towards Hn? iVont 
^fi to Mi^iiro ils onii'onn adrance in thn <?ircction of tlie 
object aimed at- With tiiia view Ijo employed metals 
and coiubinationA of metals of different deuaitieu; but 
no chaz^^ of shape, nod no re-dietribntion of weighty 
wa» Bnfficlent to enftl>le him to uw a ball of any gteatlj^ 
increased length; one and all thqy oontinued to ^ turn 
over>' Oft was rendered apparent by the mazbi left by 
each on paodng through paper wreMU plaeed near the 

Hrivjn^' r.\hjuistf<l i^crv reft>iircr jippiiL-.tlili- lo tJio 
projectile in iuotfijclujil endeavours to oviivom*- (bis 
inlior^iiLt diffioulty, lie became couvijjced tlnti thv. 
litifect wan nseribable tu the pifca not less tliati to 
the projectilt?> and that it was in &Gt attributable to 
the iruukguaU roiaHan incidont to the sjetem of dow 
rising whidi obtained at that period. In the Enfield 
musket, with which first abortive trinlR were made, 
the twist or .spiral rifling cnrve takes btit one turn 

plflinlj- ^'.-i-ii III n rnmnon f'luMleeock, n^iich fli<\H qiiitf wllii iml '^'s it 
iM'isE ijili^kly ruuml itn aids, Jn like manner ihtTo in g^b.^1t aim-ly in 
piirciii}f OQ the fvAthna nf m utdt. Thry rfimld be to pliu ed, llint {u 
lojkin^ silons my of i.li.-nj (he rcint of lln irr.nv ?!icmM ;f|t[ii it' :L>pfttlt 
li.ilf :m Liii'h to r'.ir [-•\ h nd of iht liir^.-f ii^n of ih'' fi'^iihiT. i^tiAi aii 
nrmw, lel fuU, v. Al peitiil>|Y lum round itf axis. If it taca bri?klj tlw 
(mthers HO too cl>liqm', iwd will in^teds its jirogFewdve mtrJim; but It 
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round the interior of barrel in TSioc^hes, A Hhurtor 
rifle injide by Mr. Whitwarth, witli otio turn iii CO 
incli<i^^, gjLVe U'ttfcr resultSj but proved still ua^iatis- 

f^ictory. Another, wUb one io 30 inches, exhibited 
further iiuprovcment ; but erentually, after Usliiig 
every fffadatim, between 78 inches and 5, ojw m which 
the turn wtu in evwy 20 mehea (being nearly four 
times that of the military lifle), waa fbnnd to yietd 
the beet average JesoAt, and thus imlTed the problem ; 
this incre&ae of rotation sufficing to impart the required 
BteoiliDess io the flight of the ball* It no longer cnpsiKCii. 
but, on the rontnia-, luiiiu'aiued a continuous fiiglit iu a 

Siicli confideiici du\ ho feel in xhe KiFinnhie'^^ of 
the [iriuciple ibua fiuucessfiiUy <h-velopcd, that ia !iis 
report of progresH made to the Secretarj' for War in 
1867, he deoiared hia aaoerbuned ahiUtj, by means 
of a system of potygtmal rifling with a quick turn 
(which will presently be adverted to) to oommunicate 
such velodfy of rotatiim aa ribctnally to control the 
tenden<^to 'tumovKr'in ^lojec^O^otanyt^tf/thi/iat 
might b6 t'egitired* 

For urdiniiry service, however, the pmieclik which 
he has iidiijited, asniii.<t suitable for small anns, is a ball 
oi a cylindro-conoidal form or shaped hexitgonaliyj 'with 
rounded corners to.fiz the angles of the bor^i with a 
couictil front, and a length of tha*eef or iftree atwi a half 
times iiff own iJuiVAeter. 

No d^nonstrataon could matQ clearly ^hibit the cor- 
rectus of the theory on iridch all rifling depends. To 
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ns(^ ;i liimiliar illiis^t ration, a top, fshi'n spun, iiiaiutaiiis 
its vcrtiia] position in liciianre nf tlie laivs of grnviiy; 
bfjciiuwc tlic velocity of its revolutiorw siifiicea to counter- 
act tilt! diatutbing efTect of iaequiiUty in its Tarious par- 
ticles and propurtiouSf and to brie*); ull into ]>ractioa] 
equiiibriuuu In like iDAiuier a linllet dischai^l from 
a rifle, prorided it bo endued with sofficient velocity 
of rotation, hiia all iU ijaeqnalLtlee bo equally distributed 
around ita axis as to enable it to pursue an eveu fliglit 
in tlio directiou in wbich It !r firfKl. 

l^ut in the cllorT tn tjuiiutiiiu tliiw fttcady ailvriii<!t^, u 
bull when dindiar^fwl ha^ to coiiteiid with (Ah-.r difHciil- 
t'lOH bfwidta tiiosu wicasioned hy ixa own ineqiuilitice, 
eitlier of consiAtcnGy or of fionfigmalJoii, Wero it 
pofistblo in practice, as it ia imagim^bJe in dieoiy, to 
tf»st a q>hmoal bullet ao perfooc in form that all 
pjinttt of its drcum&rence would be equal radii from itn 
centre, and ho uniform In density that no one particle 
should exceed th^ gravity of any other; rHII the pio- 
Imbility iR that it would exhibit an irregiitar tligbt^, 
citluT from the ialluf;nec of windaj^e in the pni, the 
wNTit. nf liui" liueH in tht! barrel, or even the pusf^jhly 
uueqnuL aetioo of thft forces engendered by tiie ex- 
plosion of the powder. 

To subdue and equalise these diiEturbing influences, 
reaort is had to tha rotation commuuleated by rifling; 
and this ia capable of being rained tu a degree equalling 
and even exceeding ' the forward velocity of the bullet. 

^ "Wilh a \ i'.-\v 'f [u-'iv^i.iiiiiiji thu ct^'^rro of ptDcbadoD. "n-Tiru i.lie 
riiluig \m OjUtiivI to RE extr«U]t, Mr, WiiiTnuMm nude a rifl&l ljnrrel 
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' In flome projectiles which I employ,' says Mr. 
WhlCwoiths 'the rotations are 60,000 a uiiuute. 
Ie the motion of niachintu-y 8,000 revolutions 
in a minute is extremdy hi^; and coniudcrin^ 
the m» tthm. imparted to a projectile as repre- 
at?iit(;il bv \\. vflociiv of rotiitirrn of flO.OOO revoliitious, 
tin; \'[i](icity (jf ]]r<';^r<-ss ut fi'i't iJiiinitc, 

the miiij will he prepiLKd to inuJiTsliUn.) }iow tbe rosist- 
anc« of thick armour plates of irou \a uvcrotud, v^h^^i 
mi A enormm v^ociiM are brought to a mddm staiid 

2. The prop&r sT/stmn v/ E-yivn^, The proper form 
of projectile having thus been cstahlishcd,* asi well 

as the f^cntial importance of h\^h 
rotation, the next point^ to 1>e Ae- 

UTiiiint'il wjis tht*. fiffsUm of rijlliKf 
\ ht^st jifUpted to hoHi. k% Ktati'd 
above, Mr- Whitwortl], foi' 
vemenceof mamifocturt' luid otitor 
consideratioUH having been Jed to 
KKnoN I }n: F!fFDu» ttdoot thft p^JyiTOnal form for larire 

hlH I,. „ , , , 

guns, apphed it on analogoue 
grounds to rifled enudl-amiB. The custom previously 
had been to excavate *ffroavea* out of the siilj^tatice of 
the barrelj at convenient distancns leavisig untouched 

tvb'eaty i^^> in lony^. gETing twMity tDnu lo ihe riflii^ or f^ne i» 
PI: ,y r'.ri/f ; ji> Ui,il ihf '-rf^'if., of r^in'r'i. rf thi- niti^fin:'- 'jnathf *',r- 
c^"f'd that vf j/r-ifritii.m. Jn tiriiig itikovt? 4 build; <^^ii|)0»:il i^f If-UC 
and tin. lijwtigh wtvcti mipIips of cbiu 
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certain portioita technicallj d^uomiaaU^d ' limds,^ 
lu ttte Ki^eLd musket, for example, the number 
of *groo7e8 'AAA waB tliree,* ajid 
t)\ve% ^ lands ' b b jf. Instead of th^ 
Ixe converted the entire inner sur- 
face of the barrel into aomething 
ftpproajjhing a hexagon ; ImTing in 
the middle of eaoli divi^^ioH af the 

pLiQe siiHiLce w Hinall curved porlioii, dacrios tir iiuc 
coiuci.it,iit. with the original rir.^nhir 

l>i>re of the g\in; and rrmndiif^ the ajigles, to contri- 
bute to the BtJmgth of the barrel' 

Amonj^ theadvuitii^ ioddent to hexagonal riflin^^ 
alhiaion has been made above to 
■conTeQienceof manu&cture.* The 
import of thia Trill be apparent 
when it is borne in mind, that in 
the pnwj'-'Mis of riiukinu H i_;uiL li;im'l, 
a tub<i vrltk a siiX'v^k r^/iimlriCtd 
bore ietlie simplest' of ali figures to 
constniot, and its projectile, bein^j ^ ^,,,„,_ 

apheric^ia the moat economical to ^^^'^^^^'^^ 
m^e. But benideB the ciruum- 
stanoe that that form is jncapahle of imparting to tbe 

' In 9cmo of the EniL<:-d rii1<» tha niimlwT of gi^i^vi-!> liiiti Nnot been 
incmied from tkrte to asd as tiip 'width of eaeli ^todfp in tho 
WTUet till; Eiddillou LuB butvihI \'j dimiui^li thu Lri.'i^ddi uf the lindd. 

" It will thu5 b? ^f-CTL fh^it aUjooel^ ".hi'ba^i^ of llir Kguri iBa. Ijfsa^rtTij 
tila temi ' htsagonal,' popuLuiy acropled fbr Iht WliitwotUi riflj^, is jjot 
flUictJj ODTKcL That figorc is aH^itlj departed front to mske the form 
tbiA ndopted mta« pvocticdUy effldmf^ iMt etill the lenn ' hexagottfil ' 
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botl the rotrtum prodoced hj riflii^, the i^ai^ of 
poAf der necessary to propel a ball of a given ve^bt for 
a given distaace from a smooth bore is greater than 
that required in tiie rifle. 

Nearest to the circular bore id Deonictiioiil tAm- 
piiulv, \^ the elUpfie adopteti hy Mr. L:Ln<;itst(?r for hift 

rilled cannoD ; ^ but tlie iii^miiiiictiifc 
bceomca complicut<jd by the difficulty 
of making the <ml cuttera uaed in 
riflii^ the U&rrd, as wdl w in restor- 
ing them vheQ iran or out of order, 
withoot denation from the er^nal 

OVA.I, irii'i !■ i.<iiiy fnf 

TwrrrtA or dao A practical medmnic vould consider 

the form of riflinj^ Tin)*'t eligible tu be 
one composed of ri^ht liuesi since tlitHe Ciui be pro- 
ducted hy a cutter with, a atruigiLt edy:t', easily iiiiulo and 
biiiSK^ptible of equally easy repair. JSut in a, triangle, 
wliToh is the rimpltwbcomhinalioD of straight lines j in 
addition to other adraae oonmderationflj the area would 
be too emftll in relatiw to tho oinmrnBOTitang dimen* 
siona; bemdes^ch^bothina *kigon' aodina 'square/ 
there would be nvdi an unequal ditffcributluii of aU^ngth 
thro 1 1 rr| I Gilt the barrel aa moid be iuoonaistot with its 
aat'etv. 

Both objoctioufi are removed by cutting off tlie .nhurp 
oonins, thereby doubling the aumbers of angloa, iiuil 
incn-Hisiug their obtu&eiies^ so as to present a closer 
relation between the internal outline of the bore and 

' In the annextd diogmiD th^ cJlipee idi^hllj cxaggcnkd. 




theesternal circumferenceoftliebarreL Thesquare so 
treated booomea an octagOD, which some gim-iiiakers 
prefer ; biit, according to Mr, MTiit- 
worth, a l>etter luediimi is obtruncd 
hy converting the tiiaiigle into a 
htxagi'tt^ by amputatinp; its oxtremi- ^ 
tict:. ;nul thus obtaiiiin^ tbe re-iuired '^ii/pp.y/:'/^-}r-^ 
:nv ;i, with aii adequate distribuHon <jf 

Egsential as these consideratioiLs are Tn.Hoiriao&HAiss. 
evert in relation to Ftmall arms the 
manufacture of which Bach famlities 

r 

exist for the trentiueut of metal wilh 
a view to the contzol of power and the 
absolute secnri^ of the piece, they be- 
.crime infinitely more important in the 

I'iise iif jtrtillorv: wiitre the forc<* \'\\\- 
plint'll is su ^lup'-nilons, and tin- dilifi- 
oalty pr(ip<irtionaUy great ijf pi<»viding 
agaiiif^t. tlio ih-struetion of the gun. 
Of thiB I fihail hove occaglon to spoEik 
presently. 

Rut limitiiLg attention to simplicity 
of construction and consequent econ- 
omy of coet, rifling of thia character 
formed by a few stiiaight linGa hw a 
manifest ndvjmtagt! oyer those which 
consist only af curvt^s, or of cimeH oomljincil witli 
otlier figures, and even over a mnltiplieitj of angular 
grooves. 
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Meanwhile aa regards both muskets and beavy ord- 
naiicti, it. will he obvious that pnlv^^tiiiril riflint^, in 
uflilition to otlif^r ptiiiit^ ijf Pijpcrionty, has tI>J^ 
aclvaDca^e of adtiiittiiig a pmjec'liJL^ (.'Ntornallj of the 
Hame fthape, to fit the int^ual bore of the gao; and 
thia projectile may be made of fltooi or any ether 
inetitl, eoft or hard* At the same time the piece is 
equally adapted for firing an expaudiug bullet of Imd, 
which diinng the esplo&on fills up the angles; so that 
the entire 'np^* is made so condudvo to rotation 
that m firinp: these cylindrical projectiles the Wbit- 

Wfirl3i fiHr li^is i^ivon inm^li LhIi'j |ir;i[:l.R'L^ lliuii 
Kijfii'ld. Ill iliuii^'li \ii\\"t was ^p(.'i'i;illv di-siL^inil fni' 

displayed a like superiority over the old, in whidi the 
oomprsfiaed bullet evince*;! more or Itiss ecoenLricity;^ 
whilst tLe WhlLwortli bullet duly fitted to the hexa- 
goruil barrel iesaea from the taumle In a line ooDcentric 
with tbe bove; and bmoe the marvellona piedsiou 
exhibited in all its comparative trials ligaiusi rifles of 
tbe most skilful eompeiitors. ' 

Aiinllier HidvLiutai^e claimed for polvf^onul litinii; over 
that with grooves is the greater service and longer 

■ May not anu of tlil* ceemuieily in the KufieM h^Xi Jbe 
movft or atcrituLit lc» Ihn Tact (hat it runtiiimxl no proriaiou 
cr£iirin'5 th? equable cxpuimnn of (h^ lea^l !iy th."' uniformlv <:'nri' i h-r" 
eotriiLH^i' of tln' plug ia tin' n«r, vhit^b imgiih lui iJie mntrar^v UiV'- iiii 

iTTp^ulnr ilirvctiMi daring llid extdofliafi. And thm fdro riv to an in- 
4-qiiaUty of lit-nflity. fjr whieh if ^ low power of rola-.ion affonL^d no aaffl- 
oionl-i''J>lT''pT] "I V C'rmtraili'J wilb .liit, fhi- WliJiwi^rlli |;ruji"cljkpiV''HiL'' 
tiio oli'inrriH of superiority in the- prwia.- fitUf^E^ of ils fpin, us well ixv- 
tfic homoi^^'nt'ity of it^ in^AL 


niri^n guns. 


47 


duratii^ii of the barrel both in rifles and in canncnft. 
Tti tlic former tlit^ pLojeclile, in its yhrogTesf; towsinl 
the iniLzzlc. ifi \^mdL-d eveiih' hy iUf siilr^ ol Ihc biirrel, 
which all act upru it uniformly in iiiipjirtii]^^ lofai ion : 
>v!iikt ia the latter tho bullet is coiwluctoti by tiie 
edffe& *>f the i^ooves only, bo that m very sniall cylenl 
of the airfare of thf^ Itarrel actR in contact witb it. 
But thttt BDiall portion has to Bustaln all tho wear 
caused by the friction ; and the barrels being mode of 
mft iron, it is not aurpruinj^ that riflen ho,.60on wear 
nnt ^ imd that tlii>f« uswl iti' tho TlritiBh army have, it ia 
10 Ih' lophk'^'il :\iter Tv^lvi^ yeajTfi' fit>mco. The 
Wiiiruijvtli rirto, en the c^'iitmry, iii:tilc nl' linmo- 

fjeiieeiiw iiiiitalj which is ;i niiUI Idinl i-f .si- ^ i. il 
greatly prolong(*il euilui'ancc; ^^liich, combinai with 
pits peculiar form of li^mg^ renders it rnon* ocoiiomica.1. 
Nor IB the occuiai^ and oarc required in its oonstruc- 
tion more coetly than ought to be applied in the pro- 
duction of any other gun intended to shoot o-rarecfiyJ 
Besides, it does nnt involve anything bfryond ordinary 
cave in haiiiiling and usiu^j it; on the contrary^ the en^e 

' 'Witli t'lo vip-x ri> iiiijimvin^ f':ip syi?l'?m nn'jiMirlira tiun- 
liiirels, >lr Wurrvin^TH mj»U M-^ut ihiri lime u 1'± ijliJidpra 

cail&d ^dilTtn tiff gaug^b, in jlilTi-riugbj llie^^^^^ of «ii JntlTl^jfrfl 
hfi^ng ]aeb mid flr^ ^^piM*it ilun the Efauddrd lUEe of thi? Gorcmmont 
"boris \i77 hi. Ponii. conf^iil'mblc- tiiue pljxpi^ Ih^hv (hepe gaU(;^c^ fl-eri^ 
™p]iy.'i1 ill (}io Liifn^kl ■wi:>rts; litil a set liaTin;: liu e ftiin^liftr! 1o Mr. 
"Wi^BTLEY EiciiARi>:!. that j^jrleman Htatctv that lio wae thereby oiidblid 
to i-mpiwotbp fchooiijig of rifles ti> which th*7 wer? applied from SCto 
100 p«r ci^nt- Hft oiied thom in mnnuRiduriiig lour liflt^? ivhioh -vefe 
fiird in cciinpiLri''on v-itlt fnirEDficlG& ^-w^iily I't-nt for tlio oi'ta^ion, 
wlien tlie aveta^e ilt™tion of Uu' shots from lh<- i-f.ntve of thft target 
iffHfi 12 SC and 38'«0 mtptctjvelj. 
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with whidi the l>iill<;t is introduced affords r4ic greatest' 
iacilitv in lif^uHtiij, 

At tli** foiiiiiK'ii' r mcTit of his ^iiatUcf! Mi\ Wliit- 

readily into the rtmiKle^l comers of tLt- 
hexagon that ull apprehension web lemovci.! 
of That IB technically called * fitrippiug,* 
whcveby the bullet, instmd of foUowing^ie 
^piml tnm of the rifiiiig, impitig;eA a^nst it» 
and direfftmg itself of form is&uea from 
I Ilo h.arrel vithout rotation. It wag oven le»s 

with Iht' m^'cliniUically TittiLi;; pioji't'tiU s wliit li 
Ijave a Cotilij^uriifiou conronii-iMc to xXw lu\\a- 
gOQal oatline of iJie bore. HnHrts kg shaped 
can he made of iron or \ X^wl fur general 
DLixM-pffR ,jgg ^jj^jgg ^ igg^ adopted, hardmod by a 

'IKK TrTnT- * * 

ni>k'iir due alloy of tin. So for wcro thcao from 
'ftripinnf;' or ruotilnfT into tiie opposite es- 
treme of 'Jamming/ to the injury of the piece, that 
(listoi-tion was aroided, the fl^ht was rendiwd move 

true, tilt' tmjocti'ry lowcrcti, and the pou^v of pciio- 
trativiii 'Lngiiieiit^'ii, tiie whoh* oxjiloKive fom- of 
the powdur b*?i]i^ txeitwl in prop^'llijj^' tin.' proji'Ct ili? ; 
whcrCFiR in the ca.^o of cylindrical projcctiios ji-'irt. is sib- 
sorbed in expanding tlu- bullet-, part eacfipes before thia 
is iicccanplishedf and the balance alone is left for pro- 
pnlsiion. One of theae bullets composed one-tentk of tin 
and nlne-tenth8 of lead, £re<t at 50 yards, with a chai^d 
of 2^ drachms of powder, passed throng fifteen inches 
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of elm, wbilst under eqnal ctnidifctonft a corneal bullet 
of lead fired from the Enfield rifle penetrated unly 
through 6'u\ 

Another point ol' ujicorramtj wbk'd required to bo 
determined whether the greatJy innrpast.yi nipiditj' 
of rotation imparted to the projecHle mi*^'ht not posHiMy 
interfere wiUiitvinyeotoryt' andpr^iidice Udtiaculty for 
horizontal flight To determino what loea (If any) was 
to be apprehended from this sotirc^ Mr. Whitworth 
m&do a barrel 39 inehee loi^ with vhat be coneidered 
fit that Hme an unasoally qalok ttirn of oti€ in LO 
inelics, pjave nearly four tiima in the barrel 

iiiffoiid of llic h<ilf turn of thn Knlicld riH*^. lielytnfj 
with loiifideni.'!; on the nicchnnicol fit. of Ihi^ lm!l, he 
h:Ld no t^ar of its 'stripping,' and on trying it he found 
. that the jni^i f^u^f- in the quickness of the turn preduced 
no Bfipreciable increase in tiie arch of the trajectory. 
Many subsequent- oxperimentfl with barrels having turna 
even mors quick, proved boy<md all doubt that the 
requimte amount of rotation cotdd be givMi to projec- 
tiles without a RAcnfiee of direct horizontal range, 
for<'.c bein^^ utili^fed at the ^me time l»y preventing the 
too ri'ady I'scapo of tlir buUct. 

The principle of piily^onal rifling* wu.^ not iiew, nor 
did Air. Whitworth lay claint to originalit}' in its 
conception. Its application to giin^ L:m] been attempted 
by others before him, and a rifle is ejdiihitfid in the 
arsenal at Woolwich hexagonally bored by Serjeant 


' LOUr U LofdPuMLBf^ Jaiw 11, 1857- 
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Moore of the R^jal Artillery, so far back as 1839, 
But it is not tbe abstract idea that constitutefl the 
real question in tlie majonr}' of tbosc cane^ which, 
give rise to di=piitus ahout priorilv of iiiveulir>n : Ihp 
'principle' ttv^y W toEiiiiion Ut jlII, hut the int;rit of 
dUcovery attacheH to its pmct^ical application Iq n^w 
combinationa and under new forma- It no more 
qualifies tiie honour doe to Mr. Whitwortb as ttie 
ventor of bis own ayytem, that poljgoDal rifling had 
been prerioiuilj thou^t than it miiitates against 
the merit of Mr. Namnylb, that a patent for a eteam- 
horamer had been taken out by Dcveretix in 1804. 
Tin' idta of pt>ly;roiial nfliiii^ mtuiji'd ^» Hjc l.'ilr Air. 
iii'UUL'i ill 1852 (lint othor.s, he sfu(i.'ft, )iaci pn;<_oilod 
hbii), iwid two ex peril ueuhil ritlc^ wore made forhiiu^ 
at BirQ\mcr!iatti^ by Mr. ^'estley Ilicliards. But Indfr-, 
peadeiitLy of minor differencea between tiiem — uuuh as 
the use of an outagou instead of the Whitworth form> 
the retention of the angular comers^ and the intro- 
duction of an ^increasing*' instoad of a uniform pitoh 
in the rifling — the system introduced and patented 
by Mr, Whitworth in 1854 (l>efore coinraGnciiig liis 
officinl cspcrirneuts iu the new cjillery), and fi^ain' 
in 1855, presented this diatiiiLtivo claim to origiitJtlity, 
that it woe the first which, along with a peculiar form 

^ Kco ilr. UnLrN-iLLfi L^ff'T to irr-WtffiT.rT K:citiaT5S, ^ov.2G, IfiflB, 
in t!i'^ A]ip<>n.iin( ti> Ihf^ f!f^-rt ^>f the lh»i^ I'f ik-i/nwn^ C'li'Juffttv m 
(fifluajvi, 18G3, p. 402, i^tc a:»lhc4Tidonc?<,^ Mr. AVnsTLETiiionAttDs, 
p. m. etc^ and llal Hr. WmrwoBTW. JWdL p, 110, 113. 

' Hef-post. p. 51, 
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for lifling, iuuluded the uae of a correspondivg ftmn 
for the jf^'^jf^o-HU, Tlie system U one which Becmod 
naturally to Biii^gest itaelf to the eoistractive minds 
i'ii<:sageii upon ihc rifli'. nfloniing tli*.' l^tist zuf^iiiR for 
wurkirij^ mit the two fuiuiameDCal yet Kiraple pnnciplf^a 
of pvactital m*'olmiii£.H -'inbiiditU in the prnclnction of 
fr'te pUi'i'e and tLe powL-r of i^wi^uU metisu/ffirterii. 
^U ado])tion Ijy ;\Ir. Whitworth occurrwl, as Itm been 
alrBad; vhitad, wlien he engaged in tiie coasidera- 
tion of the hrat mode for constnietbg eicgo-gima, with 
a view at once to strengtii aud portabilitf; and bj 
him it was aftcrwordfl appiicd, and brought to its ultl-< 
mate development in tho ivoduction of ihe rifled 

Tlui M[iikinnv!i si'i-nt' \vhi<'li bad Ko loTisf bccn a 
jliv'iiili'riituin ivitli tlie Or<lnai»ctj d^fpartrntJit. was flniR 
disoloaed; and Uie prindple waB found Ui consist m 
an impfoved eyftiem of r{f^r,iff; a fui^n wt the sj>i-ral 
/our timex greaUr Oum the Snfieid rifles bor€ in 
diameter one-flfth lesa ; an elotigated projediU capa- 
ble of a mM&antcat^i; and laet^ bat not leu«t, a more 
refinetl procees of mannfadwre^ 

JAke many other theories whldi tneehaTiicid ekiU 
mluccd practical realities, Un? idea of reduced bare 
and incroased twiat liad occurred to onf uther expori- 
nii.^utiT at. lenity before it wjis ^\orked out and aili.ijin-d 
by Mr. Whitwoith, Jioth wrrc recominenddcl some 
years befwc by Ceneral Ju^^b of Indian eci'vice; who, 
'• Yrheu in command of the iSdode Irregular Horae, eon- 
l^dacted, at his own ezpcnse. a aeries of f^perimente on 
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the rifle such as have seldom been undert^en even by 
the most Gnli^tened govemiDentB. All anggt^sh»<l im- 
firovcmeuts were tested by l^im under every conceivable 
shape, and huiidredii of thousands of cspcriments re- 
corded and classified.^ 

The diameter of the hore, wh?t;li in tin? EiifieSd 
nimkf)t IK ',^77 of an indi, vaa redueed in the \\'hitworth 
rifie to '451 meamixed octobb l^e flaiU, or -490 acroas 
the angles of the hezagim. The change was not made 
without dne deliberation and data; Mr. I^itworth^d 
experiments wiiJ* Tanona borea having nhown liiat with 
each diaitieter there is a correaponding charge of 
pow(kr, ami a <iiiital>l*i wcijjlit- <ff projectile, which with 
ft e;ivL'ii r£itii;e will j^i^c the bf-sl tr;ij{-ct(-rv, tufjftTier 
with the least iceoil. Id l''ii(ield lillr, wi1.li n 

ljullet of the regulaticin wei-j;!!! ol 530 fi;riiinsj lie found, 
that the bare of ^oll of an inch waa too large for tlie 
charge emploTedj inasmuch as it gave too high a trajec- 
tory ; and th^ anj attempt Lo inureuse Llie charge, ao as 
greatly to redace the arc of thetrajectory^woiUd render 
the recoil bo severe that soldicrB would require to be 
much stronger than ordinary men, to endure It. Re- 
peated trials Herved to ssitisfv him tlint on the whiilti 
a bore of "401 in, waa preferable, enabling 70 grains of 


' Edinhurfik Jiseitw, April lS5fl, p. 623. Th.^ rrsnll G-iioLia 
^aoyr's rf^efji'hfs waa l.hf produi^.ion fif a slimt-imriv".]>'il fiiiir-gnM"t\^Mi 
riAo, ^with vliti^' to hm liis oini'«ord\ *a tolerably fniorl fllkot can cer- 
tainly btrEki' an object tike aze of a man, onw ri^t of thKfl lim^^, at 
1,000 Villi';'' Ji'-fiirn'^: nml of vliidi fiQ i::1l'i:I[vl ranLro h iitmut 
'2.t>{") yards, tli'"'- a;; tbia Jitill iljiii^ vhh duadly Yoloi^ity,' 

Captain Pellt's tlttia and OpiniosiB f^fHa^Ai^ Oeorral Jacos, 
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p'>wder to propel <i projectile of 530 i^rn,iijp, nt a very 
low triijc'(iliii'y, ;iud wtlLuul iiiCi:>uvt'iiii.oit. leroil ; Llie 
tr;iji;d iiiv of hi?i riHe luring eight f'let sm; i/tcJies at its 
hi^lie.4l, point, and that of the Eufield eleven. 

Another poi nt t o be dctenniiuxi ivas the de^^ree of twist 
to be given to riiiiu^ imd the niimbcr of lurrnt rct^mmto 
to impArt the nec&mry vetodty of rotatioa for ordinary 
geiTice, In the Enfield lutisk^ aBolreadj stated, the 
spiral euTve to be traversed by tbe bullet makes 
ons turn round tlie interior of the barrel in advancing 
six f^d ftm.<{ a haff; but this moderate d^re« admits 
iiiily ut tli'i iLso oi nhorC projcctiloa, ati ]tn)<^ onew 
'tiini ovit' on ifsuiug tVipui the liiuzzle. mul -ljni+ ones 
luLComc unstL'iLdy at gre:il ijingi^s. Kur :dl pr;i.etinal 
puj-pom Mr. Wliitwojtlj aitoptc-d witli his rerhiml bore 
Sine turn iu 20 inches, wbicli he t'^nntl to be uinpLe for 
securing coinporativGl; steady ilight over a range of 
2,000 yairls. 

The advueateu or the slower twiat upheld It on the 
^roiiTid tKit auTthing qniokes was liable to impede the 
bail producing friction to an injimonB If not darif^^erom 

extent; hut in tht: tiouree of bisexperiment-^ ^fr. Wliit- 
worth (leni'niH crated th;it (he eflV^^t ;j'-/utf. rapidity 
ia fell, iinl. ;|1 Mie l-rHt;cb when th*? hall is l^eiiiuning to 
movCj but towards the muzzle when it h-.m unipiired 
its maximum of velocity; — and that 'wh;it<?ver strain 
is put upon a gun at the inacant of explosion is due, not 
to tbe retdstauce of fricdon^ hut to the vie inerfus of 
the projectile wbi^ has to be overcome at starling, and 
id, of couree^ greater as ibe projei^le is made more 
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heavj/^ it is owing to thU vis m^^w that the portion 
of -d gun, wliether of amoJl or greac calibrii^ wliif^li mo^nt 
of aU requires strength and resUttunce, and whidx most 
frequently giveB way dudng serrioe^ m the region of 
the breech in frcoit of idiat ia oommonly koowa ae 
the chamber for the powder. 

This fact 3B in Itself conclnriTO a^jpinat the aduptlon 
of n plan, that has (JccBAionsllj hmn cmtertaiaed, of 
rifiiii^' with Jin ^ inererMiTtff pikh'—thiit in, beghining 
wiih a eimipavalivciy alow apiriil or rifling tui've nt 
Hi^l:, |-ho turna iiitrcasitig in rapidity and number as 
the twi^it :Lppro&chcJ* the muzzle. Tliis ijoncrived 
wltii the design to relieve the Buppoaed iricCion at the 
moment when the ball commenooa to rotate ; but the 
foi^GC required to cauae a pnjectile to turn on its Kxia 

00 Blight e(Hnpaz8d with that which m necesniry to: 
impart its dixeet momentum, that it may almost bo 
omitted from consideration." Besidca which a projec- 
tile intended to he fired from n riflt- with an increji^iiig 
f.wiwt^ thittrt he maxle of s^oft metal to cjiahle it to :i(!:i.|>t 
itti form to tvery iiucct?t«iv« cLangn in the curve ol the 
rlfiiijLg, tlius CAumng iticreaa^in^ r<^ldta.ncdt which 
becomes greater as it readiee tiio muzzle, the very pliu» 
where relief is waated. 

^ Mfr BiTfFjER, Ihc [V^Mrtit- of ttc InsfiMitp of CsttI Enf?iii('('ri^loand 
tliJiT iln> force niilliiiiti^t iiy givt? relation (o a 3-J.1>- Khot Ibed fVf>Tif ji, 
'Whifvorih rifled guv, f^nmpu^ vritli flic Swrt requifod ta impart lis 
fof^,nni iiirptioji, '^'Qs 1 170. Tini-.'. howpT^-r.ii ai^rai^Lt ivMoii lias 
|o '-•>- lr,k"U int" I'Mni^iderarinti. inrllir high ro'riTi iii nf npwa^lsof 00,000 


A further constdoriition, not of tniacff importance, rc- 
mained to be provided for ; the inconveiueiiee misiiig 
from the tendency of gunpowder after exploaion to leave 
deposits, more or hardened^ encruflting the inner 
surface of the barrel. To prevent this (com accu- 
miilntitig, Mr. Wbitwoitli inserted oloi^ with ererj 
charge a ^irop-^r quantity of laLricatiu;^^ malt-ri^d, 
iiitroiliL. I'd ns a ' waJ/ wliirh under ihi^ Pirre and 
Leat of (Ajilosioii Ls di^trilfii!c I ovlt tlic intennr of 
UuT horci, remJoriug tlit- fouUiLg reaiduinn wo loose that it 
is driven out by the next diwhargeJ The most suitable 
composition found t-o be a nurture of tallow and wax, 

and with this introduced between the powder and the 
ball a cartridge fbr the Whitworth rifled fowling-piece 
presents the appeBr&ncea shown in the aooompanying 
sketvb. The powder, the wnd, and thA biiUct, in the 
order iriiich thqr are required to taVe in thft barrel, 
iin: ^daecd in a tulmlar case wlih U is t ln^rd ) y a ^lip 
<>f pajn'r that Jicts aj> a ' tr;i|i-V'!d v/ Tliis heiii;; with- 
drawn when tilt; tjiirlridg*? is j>lai.vd in t.h« nm^/Jcj its 

L'OTitt^nts, by oue thrust of the ramrodj are sent home 
to the brcecb. 

And here it may be well to repeat, that the principles 

' ConpiVftfvo trhlii of nnHlMmra rifln ue lavitod luradly by th^ 

TJiilinuiil Tfilli? A^aociatirr. i.n l i! Tfir:v li' rfm-^mbcrcd thnt at tho 
co"l -^1 hclil all Woolwl:^ in ITr. lViriTTif"^i=TD mirctliiocd a new 

An oaU, r«inovf« all fbvlinfE deposits, Ob that oMvton tlw Scgahl^H 

liQcQitu ^-?ncL\Llly linLHii-Hf^it lo a^a|;^t the new nunrDdr wluch ^jatt proved 
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tlius disdoud md elaborated ia ^ productioa of tlie 
WMtwc^riflearenotluaUedtogiuiBof small calibre. 



a. Cbarj«r ofgimpoHxItT. 

iL tit paipci; oB viihiJrairiiig vbiek nmttntt ol Uu- 
F. A gro(rt^, to adnuL ifcciiring ihf vJiule hy a eolu^n«*<4^ lie. 
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Tliej are ' aj>[ilicitl)le eijiially to ordiumce of all sizea; 
au<l not onlv ^^o. but the mechanical diffinifries dimiuish 
with thbexpatisioTiof the ilimrtiipioiis, and tlio advantyges 
to lie secured appear to increase with the increased pro- 
portions of the gun.' ' It has already Ih!cq seen ' that i 
the inpdf^l of a CRTiTion in pegmente exblbiUid iite fferrti 
of the Whiiworth HJle ; and all the prodigious powers 
thttt have .Bince been manifeated in pondcroua piecea 
of ordnance are but expanded developments of the 
one pervading priuciplt; which uujurte its value to 
Uotii. 

As jo;^'ard:^ litled ;;iina fur navnl waifare* it V/H6 
tiojn data flerived from hi^ rifled mn&l^ct that Mr. 
Wliitworth ventured iu 1B57 to pretiict what he ac- 
compiiahed in and 1862. With n ftat-frontcd 

projectile of Btce], fired from it with 2^ drachms of 
powder at a diBtonco of 20 yairds, ha succeeded, at ui\ 
early period, in piercinffthrouj^ a plate of wtou^fht iron 
ux-tentbn of an inch thicV, upon which a «pherical 
ball of the same metal, fired with the aarac cimrgc of 
powder, iii-.Av inAy a shallow mdrntation. Trei)c<^ ha 
couQdeiitly pretlict^Ml, so uarJy as .hine I8r>7, that ' 
jed.ih'./i f'f v^-roitffkt irmi. ^fecltJ^ vii'/ht hi< watli'- for 
pieces of orJnance, capable of ptncti-utiiig iM sitha 
of fioat'mg battejw'" prutectc?d by iron armour. 

It lEt neceB&ary here— iu clodng this brief narratLve of 

' Mr. "WiUTWoicru to Lunl Pamburi^ Pecwtury fljr Wm, Jvm 13, 

' 5,1) CUsip 11- p. 37. 
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the rifled muskol, and bofore comineiu iu^ llie story of 
the krge ^uu — to auliLi(j:Ue the indor of lime, and 
to recajutulate bummarily tlie eventa which have since 
ocoorred in rclatioa to tho Eu&dld aad Whitwortli 
muakdtef 'betveen- the year 1-857^ triiea die autlior of 
the latter repcKrted.its complotloa tu (he Secretary 
for War, and the presimt time. 

The Whitwortii rifle tos first formally tried in 
competrtion with the beet Knfield mu^eta at llytlio, 

iii April iH.'tTy hi tln^ |)rej^enc»^ of Uie ^Finis^vr of 
Wnr, and H lui^e assemblugL' of thr* most < ^i" i imced 
oiTiijnrSj iiidiuliug ,ainoiij(st the Supenjitcmkiil 

of the Enfiuhi fuctorv, ftnd (ieneral HiiVf the chitjf 
of the School of ^[u.sketry for tlic Ariuy. The 
succead i^ uirpriuiu^; in range ^d preeulon ib ex- 
ct^lled the Government musket three to one. Up to 
that time the best figure of merit obtained by any rifle 
at home or abroad, vu 37 $ that is to ^y, the heiit 
shootbfifhad ^veit an average of f^hofn within a eircle of 
twenty- incli^ s Mean radius, oOO ynr^lH distimcu ; 
Vmt tije WLitworth lodwi jiveraj'e <jf ^iiotj witljiu a 
mean nvhuH of luchts 'tnd a half fiom thu sivmt' 
distance; tlms obtaining a figure of int^rit <^f .4^« At 
800 y^i-d^ its supenority Wfla as I to 4, a proportion 
which it maintamed at 1»00&, yards and upxrards. At 
1,400 yards the Enfidd dtot wildly that the reci^ 
(leased to be kept; .and at 1^800 yzu-d& Uie (rials witli it 
c^iHsed altogether, . ^ilAt tbe Wiiittrorth contiaued to 
exhibit its accuracy: as before. Hie aecompanvii^ 
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difigiam serves to render the eompurlaoii apparent to 

Acotenii>orary writer summing up the resulta of Uiese 
early tnals saya, at tLu time Mr, Wlutworth commenced 
his experimeotii ' it itr5 deemed firet^ate workmanship 
in » lifle^ if the dcriatioQ from uocuraoy bt Che baixel 
didnotezoeed 1 in 300; Mi.WhitwDrth reduced it tul 
in 10,000, III point ipf Hceuracy »nd Tang«, tho adTan- 
T.iiyt^ iif hlio *Ak\ rifle over Brown JScss" waMiuortj than 
five tij tit'Of t.iic ivlvaiitaffc of the Wliilwurlli rifle in at 
iiflif t'j over tlie uld rifie. Its coiubined improve- 
meiitB ^ivii u more wrrt^t raugc than the Aliuiej and 
one-half further ^ith oiK-thini less gijupowder. The 
extreme range of the Minia ia 1,400 yards, but the 

■ Tbe IblktvllS T^blr nhi1nl<i the affinal Ktiim of remits:— 


I llHRTlptlnQ bf Wit 


WLiLwurLli - , 

Enfield . , , 

. Eniicld . . . 

WhitirortJi . y 

T^nfirfd . . . 

WTi5t worth » . 

EnllcLd » . - 

Whitworth . . 


The trials nbi>F« ■Undi^l to t. plirt' fn>nt u flM>l ; Uii.- r-iHuw- 
ing ilaj Gi?ii<?ml Hat wirh a Whitworth -ifl*-j^*Wyrtf-T, thp^k''"iiler, ami 
made II biirgt-t ol^ i'3 ini-Ei^v at SOU yartU ; that i<c fi from ilintraD^ 
all his abot UiM wirhm ihiC nniE draUnw of the cmhv. TJ0 nDsre 
nnH then incnBsed to 1,000 jards, when tha practice h« mtdv vu9 
flquaDj^ good. 
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rauge of the Whitwortli ii? 2,000. Oll careful trials at 
CtiMl jasils' (lishmee, the :u'ciinicr of .^liuntiiij* of fche 
English W^itworrli is loore than ten Ui on*.' couipjued. 
with ihri IjofiC. Freuch -Mimes now mW(^' ' This allii- 
«ioa to tliu Minies refers to t-lio corapctitiTc triaU at 
Vioooaneft in 1860j the Whitworth ri^ vas 

ordered by the Kraperor to be tried 4ii(puiut tlio best 
pieces fbat Fmnce could then produce. At & range of 
500 metres the former was Tiotorioua in the proportion 
of ihree to one ; at 700 metres the French retired Irom 
the rrmtcflt ; ^\hlle up to l^OOO the Whitworth cod tinued 
m,ik(; acourahr shootiDg* 

A< -.1 << nisei {tuaicc <if ihii trial at Hythf in IKfuj an 
<tftiri:il (.inaniittce wa^ ajjpoiiitwl, oomposecl partly oi 
military' officL-rs rirnl pJtrtiy of officials, liiore or lesfi 
atjfiooiated vith the intirodiictioii and nuiiiufnoturct of- 
the GoTemme&t rifle at Enfield, — Mr. Whitworth wfi^ 
also nominated aa a member. After eighteen months 
apent in deHultory duicnsraofna and ejLperimeutd, tbia 
Committee made a report^ in whtdi only a Acction of 
the membm oonenrred, vhilat otbors rcoordcd their 
imlivhlual opinion'; in prott.-s^t.s ; rtml tUt^ < (inuuittou 
rvuitually soprinit,*-!! witb-nit. ittimliiig uny i'Ohsi&- 
tcnr rin.in: inu ndation audiciciit lor the guidance of 
the decretory at War, 

Although the supodor merits of tUe VVhihvorth 
rlBit werft admittc^d Ihiroughuut the minutes of their 
proceedings, the making of the Enfield mnalcet con- 
tinued witli uuHbat(»l oaaiduity. But cxperinLentally, 


ah>ip.m:\ 0}-2{lt:al hay. fii 

importoat improTcraeiits have einee been adopted in 
what was called the *roDaU-lKffe Enfield,' which has 
not yet hma taken into the service. In it the calibre 
haft been reduced from 0'577 to O-^Sl of an inch, 

wKil.Ht thG rapidity of rifiintr has bcDn au^"iLi<^iited from 
one turn in 78 inches to one in iiO. The <iri;>;inal 
system of ji^rooving haw been relained, hut wilh tJie 

TiBw of eaFiing the friodon on the lands, the numbc]; 
of groDvea has been increaBed toro three in tho scrvK^e 
muskettofiTeinthe 'email bore.' Both in ih^reduoed 
diameter of the bore thereforej and the viu^^ewaed 
ra/pidity of the rifimgt theae featniefl have been 
adopted from the Whitwcfftli model; and tiiougb many 
previous defects hove boon corret3ted by the change, 
oJh(^rti remji.tn, that the "WhitwortJj injuiitsiiiis ]t« 
<)rri]^iiiri.l wiipi.i iurit} i>\'-i In f ■> rvii-o r\wt\ Kiifitjld 
'Mm?ill Ixin^.' Kor 19. tLer..- :iny Eipi>jirant reason >rhy a 
bore equal to that of the service mnekr.tH riiiedon the 
'Whitworth ByBtem^ should not be made to surpafia it 
both in ranji^ penetration, and accuracy of lire. 

The Chief oT the Govemment School of Musketry 
at Hythe, General Hay, than whom £rom his offioial 
rcsponMbiUtiee no antbority .ootdd be more im- 
partinlj when called on in Febniary 1860, by the 
Profiidont of the Tnstifiit^^ of Civit Engineerrf, to state 
hia opinion of tlic merits of the TMiitworth rifle, pln<'ed 
onrocord his judgment, in the following words, txtratjted 
from the printed proceedings :— ^ to the relative 
jQyiitB uf the Enfield and Whitworth riiies, that ifl a 
matter npon which any man who has carefully con- 
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Bidcred the sabjeet is competent to come to a con- 
clu^oxu The small bore wonld of conrec in accurate 
sliuotiug beat the large bore.^ There is a peculiarity 
about the Wbitworth imidl bore rifles, whii^ no other 
similar arms Imvc yet exhibited; they voi oul^f f/ive 
greafc nt^crac}/ of fii^hiij btil triple }f<fv:iu-*'f 'pt^rsHm- 
iUfii.. For sipuciai i>ur|WMes any defioHpti<ni of liullet. 
can be used in tliem, froui lead to stetl. Tlie "Whit- 
worth rifle, with a bnllet compoBed of one tenth of Uu, 
penetrated through 35 planks, whereas the Eniield 
Tifie (with which a soft bullet is neoesmy) only pene- 
trated 1 2. He (Gtaieral Hay) had found that ■ at 
araugoofSOOyard^flkevelooHy added (vtbehardnesfi 
of the bullet guTC a power of penetration, in llio piT»- 
portion of 17 to 4 in favour of tbo '^Vbi^^vo^tll nfle, 
Wlin iiy imij;}it !»' Jrikou O-s n ccrtTln test, c;T^t<'rirt 
jjarihuH," of penetrjitjon. Tlic peuetral.ion of theWiiit- 
worth rifle was enormous, and this in a military weapon 
was of the highest importance in firing tlirough saud- 
bagB» gabions, &o. The Whitwortli projectile would 
penebiite a mndbag and a half: the EnAeld only 
through one bag ; the Whitworth jirojeetile would go 
through a three foot gabion : the other would only 
reach the tt»fdd2e of iL He thought tho i^ichts of the 

' Mr, Whitttoeth, in Iiia Mts^ffUfn't^ Pop'r^ "ti M'xhiwicffl ^.V- 
jfcis, ftiyt 'it lja-« utTcji btra aid iJiat ^^luill tortv, as a niallti' of 
coKTii^ Will gim mow ummte Aooting dun larj^p; but tbis u only 
Uiif if ihttpicca are ii^chas caia hi anw^iivnf^ff fimf. fn/M the nh/iidiJ'y. 
Thtiv if. Tin rGflaon nhy T'li^ ^anofing of Ihe liim r l>or(> aliouM not h. 
aoluiiUy bo'.tti' IIjui; Lliot uf toe tmallf-r fine tpTxjTiiled l.hcprapi^r pTMfru- 
til« and eiiiu^ of |wvdcr be nwd], as the Lugot boro vill propi'I a 
hpaviftr biitl, whldi iriii hare a greater mommtnin/ p. 


"small bnre" had never been snflidcntly understood. He 

\VHts<|iuU: awjirc tJiat ^'smJill bores'' fiad been mfulo; :tji*i it 
lia<l Ijceii sTrihnl rcccTitly, tbat the small liore KnlitUI 
had buatdi Uil' Miiall bore WLitwortii ; hwi notliing of 
the kj'ml "had ovlt taken place. Hitlicrto the sabject, 
lie did not licsitate ti> say, had beeo cntiroly miRuyirler- 
Btood, and it was only by saoh disoiuniona a» thes^ that 
the public could learn the real &cte of the case. It was 
proper al^ to state, tlmt the exact bore of the Whit- 
worthntlebad been adopted at Enfield^ without aekoQw- 
ledgtnont, thet even the earne twist bad been ^dven to 
tlie rilliui; — 1 turn in 2o in. and therefore it "would 
(lot be viTy roniarkalile, it' th<: ^^:nn^^ act'iiraty of five 
w,LS obtiiiin tl. Jiid lio liml sinjwn, tlint thi'iP wi-rc 

other thiugB to cotiHidr'.rt;d besides accuracy, t^iifj- 
poKin;^, for iDstaaoe, that the same aconmcy of lire wiif^ 
obtaiutsd with tho small bore Enfield^ as with the Whit- 
worth riflo, there wan hHII the fad; of tho peneiradou 
of the latter being two-thirde more thaa that of the 
former. Mr. Whitworth had solved the problem he 
undertook ; namely, haw to projec-t, to the best advan- 
tage, a given qnantfty of lead with a jfivcn quantity of 
gunpowder, and tUci'c u-as no ff'tn in KtujUtsui, at lh ',s 
niiytaenfi td'Ach vjould fidjil tlurt coiuiition io the swiue 
extejU as tha Wluf'voiih i^tUJ " 

Ah regardfi tlie liability to getting foul dunng practieGj 
Creneral Ha^> in reply to a question from tlit; PreHiii^nt, ' 
Mr. BiDDSBt said that ^ every gun * in whioh a certiun 

' ^fjJtwi 'j/ the rrvKf.'-dini/a ef the Inatiiidt *}/ CitH t^ngineers '//i the 
Chnetnaiumo/Aftiikrj/, p. 
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jiniiiimt of powder was exploded, would become foul. 
But if tbc bullet expanded properly, it left the gun, 
it were, ' ponged out' Hft^?r cvt^ry hIioL Siiould tlio 
bullet not eipi*ml, the gim oi oouirfe would uot bo 
<ilean. He ventured to say that the Whitworth 
small-bo3re riBc, fiied with common sporting pow<I<jr, 
would never foni, bo as to render loading difficult. 
If the Inbiioation were correct 'tiiere could be no 
such fouling, t!Tftn when the rifle was lued constantly 
for a mcmth. He had himself fired 100 round? one 
dri.y, fiO rounds the noxl, then 40 roimJH, !uj(i r^o on, 
jirid ]efr. tlie ^^un uitbout cleanin^j for teu days, when it 
fin d well Jis if did on tin: fii sl fhiy.' ^ 

it would be tetlioiLs to cuuuLer^ite the rep^nii'd 
instances in which in c^ory succeeding year the 
Wbitwortli tifle haa been tried agt^ and again againat 
the Eijfleld and othern, tihe hent prodiictionn of the most 
skilful gnn-mBkera in Sngland> and idwaya with the 
uniform result of high aupetioiltf . 

Th€ Scdioiial Rijle Awotnaiion hare insdtuted 
iLunuftl matxiheB at rifle nbootiuj^, at which thf^Wli if. worth 
hais been inrariably triiiiuphaiif n\tr,- all conipchfoiri. 
At W'imliltjdou, iu l&GO, Itio tirst meetiu^^ Wh'ih iiuniiru^ 
rated hy the Quoeu in poison, who firsjd the fir.st 
ahot from a Whitworiih rifle, striking the bull's eye al 
only 0716 inch cmd a half from the centre, at a dis- 
tance of 400 yojdB — a shot whioh» coneidering that it 


rae>nr. la MatcL £i. 13, 


waa in the op<^n anr- is probably the moat Biarvelloua 

ever fired from ritlcJ Ou that occiision the Swififj 
riilemeu who harl curried off the iir^t prizes in their 
rouuliy, l:iid aside their rilies^ to use the Wltitwortli 

in prcferetit'e, from iU aumifest supedarity. 

Under auch circumKbuiGei Barprinehasimiurjdlyljweii 

excited a& to the posablo oauaes in operataon* whick have 
aa bog delayed the adoption by the War Office of an ftrm 
ezprefifily d«rigned for the puUic amice. Of thiSt 
one ezpluiatioD centres on the outlay tdrewly in- 
ourred in arming the fc^coB vith the Enfield muaket, 
ain.1 Llie iiicooveniencc apprehended during tha period 
ut' tr;m.=*itpion, pending its Knyjtrccssion by smy other, 
tin; ctjat tor altt'ring the machinery Kiifiehl, 

SO aa to adiipt it for the productioo of thti VViiitworth, it 
appears that this cnn be done for a comporatiTcly 
gmall sum; end .that Ihi^ once ofTeoted, 'ilie service 
muskets rifled on the Whitworth princtplej could be 
manufactured at the Bumo coat as the Enfield^ the pre- 
wtxt quality of material and workmanahip hcing the 
aame.* * 

It, however, admits of little donbt that eventu- 
ally these ohdtjteleri wilL l^c overcome, aiui that ere 
long the l?ritish soldier will be aniinsLtet] hy the 
conscLOLi&Eieas of pusuaudiig an arm, the mo£t perfect 

» TMtcr of Mr. WmTWOBTH io Mr. Uisrar ViTlAX, rpiid in the 
HoLisu of C'.i[unLunf<, June 25, Iflfil. Mr. 'Whitwdetii T.^ lio-^t-viT, of 
opinioQ that it w-uold be wiser to incar at fir^t an adUicional cLwge 
of .iboatfirvshilUi^farc^nwikA^id otto to Mtt iaatuatAcatrt 
in tbo vild^ of die bircdt ud Uioft «nnni long^ 

r 


that the science of Jiis own coimtay, combined with 
high mecbacical ability, can produce, Already the 
military adviflers of the Minister of War, in a Beport' 
of the CimarnUee on smaU-bore ryieSj presented 
to ParllKinent in 1863j have intunatcd tiicir con- 
viotion that as the tendency of the present system of 
musketry instruction is calculated to pruduce ere long 
a very jii^h fitrinflard. of shooting tliroui^^liout tiie iirrnj, 
tlie iMtriH.Uictlou of n wcupon of \oT\g rrmgc and great 
predaion, will natuially increafie the general efficiency 
of infantry^ and place it in a poution to keep down 
the £re of the new ri£ed artillery, which ia one of 
the creations of onr own day. 

On the other handj considerationa which retard the* 
adoption of a amaU-bore rifle ore set out in the Seport 
of the Or&iuvn^ Sdect Cornmiiiee on systemB of rifiim.fj 
ffir mti'ill <f.i-if'.^j prcdcnttU to Parliament in March 
1S(J3. The&« turn cbic% on the wi';ir that uA^i..^ uliK^e 
in consequenco of tiie perci^^ionin;; liNiiiiiiurs l^i in^r 
liable to break, and the nipple>> to hti thiuni^ad hy Lhe 
far«;B of the eaoaping gaa. *ThG wear in the latter, 
may, howerer, be prercntod to a oertoia extent^ by 
bouohing the nqiple with platlnnm or copper, and by a 
very careful fitment of Uie nipple into ita bed ; but the 
Committee are satlafied from the experience they haje 
had, that no amonnt of precaution is likely to be 
effecliiHl ill prcvonting the very rapid wearing out of 
the small-bore rifie in this respect.'* 

It appears, however- that tlie pieces tried on t.liis 

1 S^ort, pft». 61, 6^ 63, 64. 
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occii^ioTi iis Wliitwortli ritles, were, in realtly, made jit 
Eufield, with the Whitworth bore and riflii^g ; and the 
evJd^ifes of ]ffematare wear were amibable not to 
the Gonetmction of the muaket> but to the aoftneiifl of 
ttio Tnotorial, a defect whidi would bo obviated by the 
use of homo^eoua iron, with pitttina bouching f<ir tbu 
nipples^ the esiara cost of whieh would be iur more than 
repait} by the extra duraiiuu of the rifle, Tlic Knlleld 
wEHj the Whitwnrth improvemt-Dt^ in Ik' uii- 

^elvi^■eal^le :ifror IJyW rourul.^, but a rilli inailc Itv Mv. 
WLihvortli, and iwetl for deer-i^nilkiDi^ liy Mi\ JToi-aliii 
lio&.«, showed no ogns of decny after firiiv^ 7,(100 rounds 
Another exception takeoi by thfi ('ommitMicmers la 
-this Keport, has reference to the -shape of the cartridge 
in uMe for the WhituDrth lifle^ the inoreaeed Icn^^ 
of whii^L 'would render it lialtlc to break in the 
soldier^e poachy and it would be inconvpnient to load 
with.' ' The objeetaon to tho carfcrifl^e has since lif^oii 
[<;niove(l, whilar. the other difficnity ji lntivc to 

tJio r;o?t of thf Whitworlh riflu, whieh tho O^iiiiiiittou 
have been given to uuderstand, «*ndil cxtwii that of 
tht! Enfield eervioc mualust by about //ff^". duifUKj^^ \h 
met. hy the connter-statonent of Mr. Whitwortl* before 
aUuded to. For theie zeaaons the Committee did not 
feel warranted in rec«nmending 'the introduction of u 
rifle of so Bmall a bore as (HSliiudi. forthe ^itireanny; 
but they think that a partial issue of arms haviij;^ ,^ach 
^luperior jjredslon, would btj attended with adTant^3ge ; 
whetlier to Le allotted to special ce^anientSj or dietri- 
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buted among markflmen of known skill and cooloesi^^ 
being a question for higher anthoriti<^H to decide,' 

Finally, in roply to tliej enquiry TtlietLer (n.saiiTnmg 
that a ritic of nmLiUor bore than that no^v jJiouid be 
adopted) any particular pattern arm lias f^howii ironj 
esperimont any su|ietiDiiLv» or whether the p^uD-tivwle 
should be invited to compete for the production of the 
best w€i^>cai ? .the Committee reoord their c^inion ^at 
' althongb tiiey hare asngned the Tmmm above for not 
reoommendiDg the ^Bueral adoption of a rtflt) of the 
reduced calibre of 0451, they think it ooly just to Mi*, 
Whitworth to acknowledge &e rehtim mfp^<yriiy of 
///.s s7i>'ift~hurf' T'fc eva <t3 a mUllnnf ■tvi^apon over 
i/f itff'T rltl''.^ "f $lri'.il*tr nililn t flmt Iwi't- hi'vi) iimi'v 
iriaL Aad fl^ t\\^ makers of tv<-ry sin.ill-Uirc 
having any pretension to special iiccuracy, Aaiw copied 
io Hu UtUw Hie three mam tlmitvis of success 
adopted by Jfr. WbUworthj diametet* of bare^ 
degree of epmi^ nnd targe proportion, of rifimg 
&iLTf<MCtt, it is not jvobable that at^ further modLfioatioDs 
or ^uofi iTQpTOTements, that might TMult from the 
question being now thrown open to the gun-trade, 
would be attenddl wiih any prjirrirrLl arK'a.ntn.gc' 

The Committee conctude their Kf-port by declariag 
thiit 'with the excoptioti of the defect alrtvuly notieeii 
as to wear, and the difficulty of obtaining ainnimiitiou 
suitable for the rifle as well as the service, the Com- 
mittee are of ofMnictt that Uie ^¥hiiu•oHh Tifie^ tahimf 
all fttJwr points into eomideration, is mpet-lor to till 
other arms ae yet produced, and that this superiority 
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wmJd be retained if Mr< Whitwortli could ensure all 

■the arms being made witli equal mecJianical perfectiou.' ^ 
With re^iiird to the Lisl coiidillDU, it i.'^ t>nlv ncces- 
sary to stirtt^ that, with the juauliiiiery used hy ilr. 
WliitKorth, the rifle may be reproduced to any im- 
aginable extent, with an accuracy aa undeviatiug tliat 
with whicbtbe gold coioage of tUeHiigdomia multiplied 
by the dieft of tihe Mint. 


PART li. 
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itIFLED CAi*NOX. 


CHAPTER L 


BtFLED CAKNOH— THE FlBSt inTESTQBS, 

rS reroIutdoD in muak^ry produced by the new 
derelopmenfe of tiie iifle» involved <^ neoeraity 
ft ROTreqKmding revidudon in artjUexy, and espedMty 

in tield-^nns. At former periods, vehen the powers of 
th(i rifle were still limited and nncertain^ it afibrded 
little or no uiwck to fiekUl will cries, cither in takiiij^ np 
position 01 ill uuuntiLinlng a destructive firu upon iu- 
fontry: nor does it admit of qnettt^onj tbnt during Ujtt 
cftmpoigiis of Napoleon the i&siie of decieive engage- 
ments mi^t have been reversed, had g:unnciB at that 
time, instead uf acting securely fhnu a distance of 
400 or 500 yards, been exposed to tihe fire of liflemen 
whose aim is deadly at more than 1|000l 

But as already mentioned^ tlio militaTy states of 

Kiirojje at an curly period were slow to eiijierR ilo the 
old mn.sket by an improved we^jpon, nnd eqtially fiirdy 
at a later one in extending t-o artilli'ry th.e snnm ap- 
'piiances wluch had so vastly enlarged tlic pover of ^luall 
nrms. It not tilJ 1830, wlieu the anny of Algiers 
had lofit iaith in the rangn of its own weapon as com- 

Sec ctmjL i. pp. 4, &. 


pared with tbat of tlie Arab fire-lw^* that skttention was 
earnestly directed to the improvement of the veapon 
fbrmfenttj; hiit hcfore 1848 upwards of 1^,000 rifles 
were in the hands of the French troopa. About the 
sniTif Hn^e thi? PniKsians had 60,000 men arrncU with 
their 'necdle-guni' But the momcut this impulse was 
giveiij it became evident that the imparting of new 
qualities to anaU anni muGt be fatal to the previous 
fwrendenc^ oumon, and that unless tiie power of 
the latter could be augmented in a like proportionj 
artUleiy would ocaso to exert ite aeciutomed influenee 
la deddiD^ the &to of batties.* Out of this mtional 

' r,n U juin 19,10. Tarmac do IVipeOjtbo d'AfViqnf^ di:l fi:'i|i[f iliins 
lib hiai] LSiiU-i'>rriik-ti. Bienc6c Ai^bM viinoont nc^Ub aU[i4iKT, ct 
DouH l» voyWMi, pumtuit ImiD Icngi Avib ion Am nglw tr6^inc1lD^j 
onvi^yi r li^nra ballet Jiintf ncti coJonnrv a d*s Cutanea do dug« Jiix et 
BOpt will, km'Ij-''^. ytp* ^JildM* n»it»ii1, of»mnto on leur avnil jiji^rl^' \ 
U iUm'i ou tir»kat d oibla a dcox oent mdtiCA lu plui, Dt Ih^urtt IulMw 

romJf, que lit ^fusU* da AreifS prrtaU pltu hin que lc$ nr^rcu / 
^^ottc opinion, i^ui peitt Houvcnt cierrpr ur.c jiiflururr fi fitdo i^iii: li^ 

pwilri pcmftdiT t^m^fof^X ^nvlk qiw wit In bngnonrde 
van cnon^M pent knccr una balla cbil&k Ittec, «Kti^Boaettt iqhI 

pliiH ioiQ quB [I'jd fu^ih Tunr^pjtt uno ball^ da 1> 4 Ulttro, 
ptirfnik^ment sphiriquc ct ayant one p-an b vit^sae. 

Oa fait pee Tcmarqaer mx Aoldald ([ue G«t(o gTTiiiiio porli^e que l^'d 
AntlMi otttieniMmt n'aot pH due aix pn^ittte d« 1'tniu; et notnananb 
k la ionjnif^ do L-utb canons, mus a rinclinaison coDiaidifiit^jli' d« 
fiinglo sous Iw4uul ib tnmL--IlunGac^ Hotkv MiHehqtu dee Jmes 

■ In 181T ttd 1838, ft ComBi^n m «ppoiiit«4 in ^neo to 

enquire into the Butrjed of liflodamw^ in the coursp of whoRc (li«(.'i]e£ion 
it wiL& urged, tfmt it to tlic muBttt they eonld irapjirt sui^li prireision inni 
rojigo ..v^ llii:n appiar^d probatde, '11 ^ndnit r^orm<'r la moiti£ dc 
TkiTliUnrii^ patve que laiiidti£ deFaHOkiie derkcdr^t inutno ' (ItaUx- 
vroxc. irfdav Afo/sr. j2fi ,,fm£r Satfrtt^ p. 41). 'BiU o^imou vnu 
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L'uuviutiuiL arose the rifled guns uf Lancaster and otherb 
in England, and id France the cations raySe^, whose 
powcra of do.st.nierioiii flevelo|)cd too late to bt; dii^pla.ycd 
agaiiL^t tlii^ Russinrii^ iti flie Crimea or the Baltic, wf.vo 
manifested with tearfnl effect at Magf uta and SoH'erino. 

Tht^ idea of rifling artilleiy was fer from beiug new ; 
it had been tried ia G-ermany roore than a century 
before oar time, and Rolnns, the accompliflhed inrentor 
of the ^ ballistic pendnlum ' for detf^snuinii^f the r^- 
lattTeTelocitj of prqectdles, experimented on rifled fields 
piccos in TCnglmifi BO for back as 1746.^ M« Fonchora 
atFBnBinl819,andMonti^'ny&tBnus6lflin 1836, aod 
agiiiu at 3t. Peteraburgh in ISZG, had in sniccesHnn 
renewed the attempt, <.V>I<»iK'1 Cavalli in Sarilinia, 
and Barou Waliri:rn]orf la S^veJcii, caclt Ciirns^d ori 
y_\|n!tiitit^at>i in riflLiig, and combined with it inveutiuna 
fur bre^uli-louditig; but the iiLetuiure of their success 
w&B not attested by the practical adoption of aay of 
their plan& 

iep«fttud at a later period bf Colonel Pjkv£, taa ot the obleA a&d nost 
MpcriokCfid afficfijv in tJia Pzcnch 00117, ' Prnffmnr at tLa ^ooLd 

Polvl'^ohiii'iiT' ; •}iinoti ennwrvG eur la faJiil'iiU' lui armti^r'. . . 
. . . i^p^i nilnrit il rift faqr. piif' Mc]i*<Hirnnlprqi]e Tf^fliCitcitdOt INnipr^ 
dtt bovduB k fen ponrcnt tere aotablciiLeiit fKmhwiAni par racenuosc- 
mezkt porUe sl de jiuteue doa onoH 4 ten portatzTU , , , I'ardllerie 

& guiLji'lrj izilTurE^ A lairopourue pm voir duulauer hou ioflutuice Biir la 

sort. dc3 bi^tjitllf^i/ 

' Tiie twenly-Gr&t number of the Jovr/mi of the Ro^ai United SerGics 
haUMm oOTitaiiii a ptipCT hy CcmmaDder IL A. E. ScdTt, ILET^ in 
wllict that gentlpriiin has cc-nilms^ in an extremely lucid and com- 
pceEieTisivp ep'^ay, Ihf; IpLi'^lin^ fflpta r^lalive thp 'piv^rf'S^ of oriJuanfif! 
aliroi.J -^mpiired with t:iiit of orJnaoce at home.' Id thie atlc document 
wlH Ijo fbond a compeDdious aefidnut of the early aiit^mpts mad« to 
iiLlJ^duce f kfled artnierj iu all Ihi? military fitotta of Eluope ; oa well 
of the condidon of tho qtu^aldon at the jffeiiBiLt cbr. 
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Colc^ld Trenillft dft Beanlien made more than one effort 

between 1840 and 1 B52 to revive the anhjpch in France, 
and at length, in 18o4» Ka^iolLjn JIT., Limsolf an 
indhotily ou urtiller}', convinced l>y the protraction of 
the operations before Sebaatopul of the msufficiency of 
smooth-boic fli^;e gtms to meet the xeqiiiremontii of 
modmi vaHare, directed the rcsumptioa of experi- 
tDenta on rifled camm. TJniiiiig in one piece varioua 
BU^^eetioiiB of prerioni inveiitoris, amongst others of 
Baron W&hrendorf and LLententiut En^stroem, some 
brass goiu wore grooved under the direction of Goloiiel 
Treuille de Bemilien, and sent for immediate service 
to Al^'erirv- With t'lirtlicr iiujmjvoTiuiiis^ Mi^'p;(?sfcd Ijy 
tJiuir triid there, and aftcrwanis in Codnii OhiTin, FrainTi 
wafl tlio i\v^t to pos,sefW herself of rifled licld-giuiH, and 
the earliest opportanitj for the dipplsiy of tbeir dc- 
atmctive forces vas afl4«ded by the Italian campaign 
in 1856* The guns tiiere amploTsd were rlEed with 
six rounded groore^ and beii^ oapahla of firing ordinaiy 
amnmnHigtt as well as elongated pntjeotOcB from loi^; 
dirtancee^ they scattwsd the r c e c ry G S of the Atutrians, 
rolled back the charges of otvalry, and ploi^^hed through 
squadrons at oloae c^uiirters with case-^et and c^inter.^ 

1 CoanuDUidtf Soon, Roy. Ch. B§rinim Jbumo^ xxL p. tO. As it 

Is nut iDknilcd to extpurt this notioe with ii view to eotupTolU'rLd tfie 
proKTOflS of rifling in other caanitiet^ it may be m-ll 1 1; Malf licidlj 
thMt Austria^ ^ring dqring the JUtian w doArly Icuracd the value «f 
riflftd aitiUci?, oeddmily i^flied hmdf Co It; and aftvi ft 

oomparisDn cf the ndTuctiifics of lMd-co»lcd projoctUpa, rqecte^ llipm 
ic (irdi^c tft adopr, Tlio Trtnch syfitcm. She h.i* "^iico trcn devoting ut- 
tontioiL lo ii new ^pedefl of diiiaJgamati:d JuuUl gaan, and hRP hitAy 
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Tliis result was the signal for a reconstrjicticm of ftU 
the anillerv of Europe. Impre^cd with its imporfcnnfie, 
Kiighmd waft the ^tA of the great powers to follow the 
load of France, and so rapid wau her advance upon itj 
that apecimenii of her newlj devaloped skill in the 
luauii&ctory of rifled canncm, dispLiycd at the Grval Ex- 
hibition in Tjondoain 1862, ealLed forth tho unrestrained 
admirutioQ of M. Trenillc dt- Ucaulicu, who acted u» 

mnsrniPte^a of liroBW. Tlie ih/aaiMU hsn faUuwefl Aiirilrijinfi* 
*tiinipK\ and iTi-ffltvi-il il.tir onlimnpi? on n pTsn I'imkt.ii- 1.> th:it r>f clip 

hor owD anuib;imn, Bim WimwDoar, «ad hli oolkb orMw Ii«u- 

"hfHoTlflg it tf> be (m it is <lt*^-riW W il, Tjiunu-ii hl l!i^jiirj:»!ir) 
*C4tier procured, ciiun; ccunnDii-^^kL, ud kw waiplk&ted ' tbaa unjolhi-r 
on thi> coAtiatnt of EvopeL ^mAk UMd gm Hf«d oa the FNfich 
Hv-iri'Tii in lii^p wATd;jnmyr (h* Umi<, wpieally at tilo Jiio^ of Tciuu, 
^Vr-A)J^^^ Jit flr^t tnni llic T-rwli-Joitl^r^ i f ("atmj.Th diirini; tlio kicp_f 
of (tiioUi, but ALirici'd bj tlie nDiiir:'»n» jwrHkiilK iiK'iu'iil li> biv-tU- 
1ottd(nf& di» alwHlcwnl ]l> And hniag fl7rtidopt«d TJjc Trx ncj rlfila^t 
tbr Hi'l^l-^unsr bu nf>w vxicDdod it to Irtarr MtJIln^, Pttrtiigal nnd 
•Sv-i'-'.-fii'''? ^\^'^ M\.t/A^'-\o~n\---A rited with fjrno\'c^, whilhi^ FritAdff, 
jiTitiliiig hfiMilf of tlif lunii'Jin'npoiis irin iif:irt!ipnd l)y KiitTP flt 
£0i.t'ti, uthcrw to breoAh- bailing uud It-uU^coate^l t^i^i^tik'^ Jiiiijiim 
Uuiif tlw Mm^ wing Tluninni'i iM, M tdopli^ftallfdit modiOcif 
tion of tin- W.i}iri'ii l rf for d'^sJBg thft lirwoh, whfdl "(liflfiTa ironi 
fho AiiiiMnJti^' in \hU, thill Mh.lc a liltic fxlm prof^um fureef Tin* 
" Trnt- piece" of Ifii- liillcr iiwav from iJio i>vtX u; iJio jap', can9;i»g u dan- 
fierotts «wap* of gus do nlr^fiue of dw Wahivndmf Mopfin* ifi mnro 
ftitly flip.indivl, Jinil tbe Hlrtpppr piuJied motv ti^JlIj ngaiu^l Ihc WU tUiit 
aup(K>rti It in the tori! tho ei,ii'(C™in.iTiltr PriiiT, It. V. S. .l-'frmU 
iii. p- 11, &c,). Tlio origiaailj locliotd to lrc«*h-ltn,Jmg, 

bvi bm biteriy Bhuwn a diqioslriim to alMndon it, and to InMt num to 
gniH oT M'.nLonlinary mi^ht, pttfemog tW 1mi'iiii>r guid sniaBbiii|f of 
pondomns uliot to tb. quick pftieiratioii i>f riflrd ]iTiij( ciili'n, JTencfl 
IJie^r Dnhlgrcn ^uiih iud CnJiiiubud!! throw flhills of more than 300 Iba. 
enE'ti, «ilh a nme^u of 2,Qn0 Tord^ Tbey, hontrvti; rifl« th(*Lr MiulltiF 
cast-lL^tlt guMEj, uud strpnglhon tb«Q vitb lioops on tbe 'Burnt* ^fstcu), 
resoflibling that of GafptaiaBLutBLT. ^ is. 
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the GOTnTniBsioner of FraiK^ Fasdnated by the beauty 
of tbe Eiigflish gnns, and passiug the mofrt: cordial 
tiui^tj^ium iin tlic ftuipassing quality and apk^udoiir of 
tln^ir workman^flupj ' un lusc ct ujie puipsaiicfi d'f>util- 
tagc iiierveilleux/ ' lie accompanii?d liia phjasi; hy 
tlie conwfilinjj; reflection tliiit Hlubough no examples of 
Freiii:h Artill^ were exhibited in competition with 
t^Ase of- Arnutnsig and 'Whitworth, sdU ita pantmount 
inflneDcc was a{qparent» in Uien magnlBeent productions 
of iU riralB.' 

ThA renuirk, liowEnrer t.riio, embodied only a part of 
the tmtfa for England, though t^nfl suddenly atimnlatod 

to exeitioi]. \\?i,s impellefl less by the prTformaDce of 
f)jo *o.iniitiM nij-i'o^i' of Frant^f, tliuii \'\ \\v roronlly 
developed of tkf iirl<:» Tlie t^^K'pt^mtion of 

artilleij witli iufantry in the field rendered eui;]i a 
constituent element in our eyetem of tadica; and the 
altoiation which raised the qualititt of the one utwas- 
sitated a correqiondini; change in the other. 

The inyention of gunpowder was prgudicial to the 
personal skUl of the eoldioTj by tranfifanlng to the 
myatorious powers of tho new force tliat confidence 
whtcb the archer hn/l previoroly fell in his i>\vii ox- 
pisitness iu using tht^ bow, No longer meiisiiring 
iitrcnrrth in cncounteis ir; wliith each could atte^^t his 
individual powers ; but on the contrary, trained to act 
againfltmaj^^fi^ where it was next to iuijx»eHible to obnerve 
the effect of individual elcill, men had ceased to be 

- Ibid. p. Ift 
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marfegmea wli^ eqiupped with no better weapon than 
the aiitiqnftted fire-loclt- But now unexpectedly a new 
order of thii^ had arisen; and Uie 8old]flr,aTniod «ith 

the improved rifl<>, waa expected, i»ot only to fire, but 
to liit the mark- To teach liinf this accouipliKhiiient, 
sdiools of jriuskttiy ^vere established in tbi.' Hii'my, iiiid 
uiidcr ihoir inftin;iicc came a revival of ths Inng- 
dormnnt Bkill of the soldier, wTio soon acqi;irQd tliat 
coniidtiQce ia him eel f whioh he had previously roposcd 
in bis mutiLet. 

It became speedily apparent that iT a oiau could be 
taught to hit UfSx times, who had previously hit but 
once in ten, the efficacy of inbntiy ai a bodymuetbe 
lield to be angmeDted in a dmilar ratio.' Military 
sLrati^^y thus iitJCniiiUi stihjpf tfil In iiitavoiihible n^iidjus^ 
mcnt, Aa battk.t^ have hitiieito bcLii u>\\'^\\\^ if Hie 
practice fur o()posiiig forces to array tlnsniHelvcw at dis- 
tances vuryin^r from 50<) to 1,500 yards. At Waterloo 
tba Kieiudi und Euglii^h armies vere at first 1^200 
yards apart ; but aa mnsketry an irell as grape-idiot wa.B 
unavailing at Buoh a range^ the assailants i^proacbed to 
within 200 or 300 yards of thor opponents without 

' Sppuking ai \hf. nH^-iiluh^ling ^1 Winblnkm in lV>m, (lit? Tt.itte of 
Joljedini^ ' AhMdj^nhftre got the beat we^oa !DtbeiM>ri<1, aud 

already have "wo revoluiiouisi'd tlif: vhoJ« ant of aliootiifg. l-'^rcigncM, 
&d<iplH In lli^ work to which tfc are but ai^^HviUicmt mir^'lvi"'. uml wlio 
came pf'r:iLipi9 scom^ag ^nttk (k-mpctitora, ended by casting avs»j Ikeir 
own VM^nuA and adfipiing rinrs. Th& Swba TiltoaiBa !hai loirasd to look 
i^n our Wldtvortli bb a aev povcr, and to dcnro ita pomewiiuii afl a new 
senaa Thr weapons whieh were lakeu from tl]'^=:r^ lionc-t Hwilii^rs hy 
the Prenck (ciistom-hoow* uflieena uu ilieir wsy fn; Tin^ilunft i.i air<i:d 
tihfr Wifntdedoa mateh) vill, if ndBined, be nducd ouly an aucc£ti.[Ll 
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Hirffering Bcrioiia lo&> AU this req^inrrKl to be altered, 
the range of the musket being tea-rfold enlarged, whlM 
power and pretHsion had been mcre(^ed ra Hfee pro- 
portion. Battalii^ns can now ha progtrated wIk) ad- 
tfiinced ill security before; tiitvibnis inny be exploded 
hiiit a ifiilc away/ and itrtillt:ry rendered unavailing hj 
the expoBUie of the men to the fire of Kmall arma, the 
'hitting* range of which exceeds that of their own 
guD^, l^eldwcska themselves are no longer safe, for 
riflefi that can kill at a thonsEuid yards wonld have 
silenced the Bnasian battertca at the Alma, and sent 
hardened bullets throngh the mantlets of ScbastopoU 
As this momentous chango was not the result of any 

4L:ul !eiiip iuventi'if^, rur i\ti- MidillU discovery of ri.ny 

aE^'. Tit or [iliyaicul jxAver, but on the cu]iti':i.i y, 
was produced by the dclil»crato ajiplit'^ition of wcU- 
rificortjiined principles leading to the removal of former 
defecrte^^eelimmallonof waste and the conoj^ntration of 
force; it admitted of litUe doubt that by the judioiouA 
extension of UtoB eyrtem, the same oxtcuaive develop- 
ment which had been manifested in smali arms might 
with e<|u&l snecess be imparted to fidd-guns and heavy 
orclnaQce. Fence the engmeers of England, even 
before Mr. \\ liitworth haa fuliy completed his iraproTe- 
mcnta in small anus, were activelyaiive to the necessity 
of enlarging the power^i of artillery- 

The ordnanee in iisc, at the period when improve- 

' Gr-ncral Jacoh, in "lii? -iry.u'ir i.f lii.-^ f-speriinents J^'fl'ha.'had, fre- 
quently exploded tumbrils, ]>ikekei as they imnaJly ate lor flCrvue, at A 
distanen of frum 1^200 to 1,800 jarde. 
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ment b^aa, differed in no essontiaJ particular from that 
employed during the ware of Napoleon ; and for rude- 
ness of ooBBtruction, Hhortiueas of range, aod vai- 
certaititf of aiiSj it was as piimltiye and obsolete as 
' Blown Bern ' lierself. One main cause of this station- 
ary conditioD of aitill^ dnring the lant two cetituriefl 
the Edi^hwiyjh Jiemeifj in 1859 was disposed to discern 
ill tilt fa.eL. 'of tlifi maniifact-iir*r of guns Leiug wholly 
in the hands of niilitafy men ; no civilian being <'ill )Wt d 
to iutetfeie* tiirectly or indirectly, with any of the 
processes; and the criormouB atride that has since been 
HO tnifldenly made dimply arose from the facti that the 
mechanical appliances of the day have for the first 
time been bronj^ to bear upon the subject * ^ 

AmoDgBt the earliest, if not the first, who obtained 
distinction in this pnmiit was Mr. LancaHtfir, who took 
ont h^ttprs pritmt In \b:'tO n>r a gun, thf \ \-yi-vu\v.iuij 
tkt \\hic[i con^^isted in ity liaving riu ovul, ^ir ratiiDr a 
sli^^htlv elliptical bore,^ with an incrc;iJ^ing rapidity iu 
the twi&t a.^ the spiral approached the muzzle of the 
gUD. Like other hadty measures, the remort to which iei 
attributable to the impenouB demands of actaal war, 
tbe Government incurred considerable eipense m the 
manufacture of this gun ; which was tried during the 
Crimean campaign. Of dght sent to Sebastopol, three 
bnrRt during the wpge; biit tpheae were not specially 
made for the oocEision, being old service gms bored 
on the Lancaster syetem. Others, however, after- 

1 mrAar^lk Senigm, Angoat ISM, p. tt2B. 

* Swaae^ioaoftJicIiaDca3kcB78temaf rifling, fact I. dia^ 44. 
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wards ui^enrent the same disaster at Shoeburyoeas. 
The cause «>f this catosbviphe was probaMj to he 

^Biced to the unyielding nataro of the 

firBt projectiles need, which, being 
made of wrought iron without ei.- 
Leiual fittirig, were in(^a,p:ilili: of <\.c- 
commodating themselves to the ^in- 
creasing twist' of the barrel, and, by 
januning, tbsy buist the gun in the 
attempt^ Tbis evil it was sought to 
correct at first by gmag the prcijectile 
a ^ fiikew ' correfiponding to the direc- 
tion of tho borcf axid eventually by 
jdiaudoniag the accL*]eraHii<r spiral iu 
field-guns ; but the nmh hns imt 
heen A suctt!ss, and the Ordnance 
(Select Committee have recently re- 
corded their opinion that the major 
axis of the ellipae of the projectile, 
when it begins to rotAte, haa a liability 
to orexran the spiral of the gun, and 
to pindi or oet as a wedge wldi a 
tendency to burst !t PraMoaHy the 
tysleni of Mr. T-mtWit^^r haft haeii 
eclipsed by those of other competitors^ ; but looking to 
the chetrttcteiifitic ^mplicity of the eliipticol bore, when 

' Tbc Lancaster gnDS at SebH^topdl Imnt near dm mnaslo : 'on one 

orcn^ion Tln' wIjoIo muzzle was blown off bj the ircrcasiig sfrain put 
upon it ; hni hueiH*/ j/i/l rid vj this wr^k p^ri^ llie ^u:i i-->iit!:iu<Ml lo be 
used with Mfp^ and effect as a boitiUa-.— Sir LIo^aud I^oiola.^ 
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(live?^ted of the aecelerafiDg twiat, it is po&siile, tliou^h 
not in immediate prospect, tbat it may yet be turned to 
practical accoaDt* 

In the course of the next fow yeara 
the number ima oossidertible of men 
of Tnecbanioal talent wTlo directed th^ 
attention with more or leim aftsidn% 
to the question of rifled orduanco. Of 
thes<^ f\ Uivgti prnportiori were ;inimjitc^d 
liytlnj desire of applvin^ to projectiles 
for ortln-Tiu'R the Aame power of espan- 
Bion already communioat<^d h:i\\s for 
the rifled muBket. Mr.EasbJdjfirittcn 
and Mr, Lynall Thom&i dacli took 
out p&tentR in 1855 for jnojectileSj in 
which a conical o&Bb4roii bullet had 
attached to it in rear a hollow belt of 
lead or ottier Boft metal, which expands 

and thiiD IHIs the grgyvoj^. In Mr. 
Lynali Thomas's system, the lead coat- 
ing ia fixed mechanically, but m Mr- 
Baahley BritLeii^u it 'm securely incor- 
porated with the iron 1^ giving the Ait^iaotm. 
latter a previooa coaling of zinc. Mr, 
Jefiery about the same time produced n projectile for 
cannoD, much on the plan of the ^ni4 bullet for flmall 
arm0, Mr, Hadden, from a gim wilh three cireiilar 
grooves, iired a non-espanding projectile cast witli 
studs corresponding to Uie hollows in the bore; and 





84 


CASTIBON GU^'^ 


ConinmnUcr Scott of the Rov^il Nuvv rfooniniprdfid one 
of aa atialogoua contitruction, but in which tlio projec- 
tiona wtre proiunged till they formod ribj or * wings/ 
with long beanngflt The mode^ of rifling were Hcarcely 
Uu nuiBeroiis, exhiUting mrioiui modiHiAiLionA of 
gfoovei broad and ahallow, angular and deep ; and in 
one, rotation vai imparted by fiUeta or rite raised upon 
the hm, vbidi fitted into oocrespcmdfng groores in the 
projectile^ 

Alotig with ihrme alreaHj alluded to, werfl sm^eral 

aspirauts wliii.S'' iiivt'utioiis were entitled tu eqiuil 
conriidcratidit iVfjijor VaikIoIctu', Mr. Irvlii^^ ,Mr. 

Lawrence, and others ; but independently nf tlu^ f:Lct 
thiit want uf itpuce precludes any dUcuauiuu Lert oi' \hi- 
respectiTe merits of their gnna, tiiej have been oflicLally 
set aaide for the preaent^ whilst the attention of tbe 
authorities has been bent on the more consplcuoua 
syatems Sir Winiam Armatrong and Mr. Vhitworth. 
Tbe ChnmitUm on RiA&d (7a/nnon iippnint«d by the 
Secretary of State for War iu 1858 to ascertain the 
be«t form up to thai time offered, reported thn'it from 
aeven aubtnittcd to them, they jiJiiced the two 

above niimf^d in a *\h\\^ by Ihetuselvea for corripetitive 
trials* conaidering ferther exp^Hmenta unnecesaary with 
any of the others. And somewiiat later wh&i Lord 
Herbwtj indoeed by the het that some contitiental 
states bad partially aueceeded in ^ipTying rifling to old 
cast-iron cannon^ instructed the Ordnance Sdect (%»n- 
mitie6 to make an extennve trial of 33t-poimdcte by 
six difTerent mak^ in order to determine the best 
s^stera for rilling tiie atock of sniootb-boru gnus then 
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iu Btijre, tlieir report was unfaeourablc to nearly all the 
conipi^tifors. In justice them it must, howCTfir, Ite 

sUted that, apart from an; defidencdes in their several 
systemBi want of fmcceea m this inataace was maiuLy as- 

cribableto theinhttTentmwmt&blenQBsof the motal upon 
wliich Uie>' liacl to ex peri merit. TUe restiU has been that 
dowD to the present tim^ the field has been left; aLmost 
oxolusivcly to Sir William Armstrong: "-"d Mr^WHiitwortli, 
tlui two ^^reat rivals who havo so nobly coiiti .-^tnl it. 

Tlic Coniuiirfri" alKue :iiliu]r,l ulnksf iii'jiojl. was 
iKil inriilr till Ihiliil, r.pr&^ehttiJ thvir inability to rci om- 
mciid miy one of the Hyutcma of rifling Bubmittod to them 
as capable of being applied vlth Bafscj to cafit-iron guns^ 
except under euch leBtriotionti m to duu^ as would limit 
tlieui to nse as howitocrs. The^ recorded their diatruat 
of cA5t iron generally ae a materia for rifled canQon, 
either for land or eoa service. Of the plans for rifling 
submitted to them, they awarded the first pla.PO to tli;it 
of Mr, JJiLslil(.'\ Tlnfffn, u\\ th*^ pi?UTKl uf tito oom- 
pini.lividy littif? strsdn ^"U tlio pni t;iiisinl by proj i rt 1 1 ■ 
like his, firud with t\\\vA\ duir^^e^j uf pcwder. Should 
the urgency of any erids hereafter render it necossury 
to rifle csi»t-irou gujiH^ they thought that it might be 
done on hia Byatem vith leas risk than any other, but 
they trusted thai no emergcnf^ would ever arise Bucb 
as would require tbe ti«e of a materia) so precarious for 
the makinj; of rifled artillery. 

Thronghont tbn neries of events and itiyentione thna 
bri.^iiy Hlluded to^ it ^^peedily became apparent tliat tbe 
qucstitiu of maU'y'i'U wLicb in the ca.^e of the soldier's 
musket may be aaid to have been auLordinate Lo tha,t 
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of mechanical akillj rose into paraTnouiLt importanne 
wlniu the time had arrived for dealmer with artillery, 
and applying a system of rifling to field-guns and 
heavy ordnance. In smallarmfi, little difficulty existed 
conriHtently with the maintenance of a flpecified we^L, 
in impartdng strength id the band - ftiifEic^^ to control 
the force of Buoh a ohEur^ as it waa intended to contain ; 
but when it came to the constmotioiL of gons of great 
calil)re, designed to huii to vast distances projectiles of 
prixfi^ifnis ST7P, in"ipe||R:3 by prnpi-rthjiLitf 'iiimitifies of 
powder, tiic etloot of auccii.ssivodidcLarL^e^ upon the metal 
wore fountL ti) he ho formidable as to necestitate linther 
enquiries into tUe nianufiictiiTe nnd manipulation of iron 
and nUitA i auil thus they carried into ILe domain of 
the iron-maater problems which had theretofore been 
treated only by the gun-maker and mechaoic In the 
art of gun-making the highest point to be attained 
is the eoDstmctlon of a ]dece of vuch strength as to 

fnnli the utmost rorce of whatCTer pyploMVP compounfl 
c:m lie used within it. t>o loni; gunpowder is so 
nn^'ovoiii^ible nii Co biirsf j^nns :m\ ni^irtarr^, ro long 
must it he re^juded as wanting iti that perfect obedi- 
ence which ifl tlie first principle of cflfecfive rewire. 
The bmu i<iSal of a perfect gun is one which will 
give the gunner tiie poeitiTe mastery over gonpowder ; 
in other words, a ffun which cannot be bwifaV^ To 
realise this requires the combined action of two dis- 
tinct sciences — those of the metalltirfrist- and the engi- 
neer: mid the latter, it ia clear, caa alwsiya work up 
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to the iitmo^^t fLchievements of the former, and fiirni&h 
artillerj' who?a pctformrmce and power is oaly limited 
bv tho endurance of the metal out of wbit-li it is inadei 
And dltboiifrh per^ectiun is dep^ideut on other coq- 
ditiouM besides the tenacitj of tbe metal, mdi as the 
fnim of the bore, the configuration lif the projflodle, 
and tbe peculiDritieB of loading, still theao latter -will 
render but ineffe^uftl service, nnlevs combined with a 
matcrmt ho strouj^ and tenacious to vitfaBtaad tbe 
utmost violf n<:(; of explosion* 

iSo l^'iig Jis Huiooth-bore canuon \^'ere aloue iii de- 
mand, the metul oLiofly employtil w-is iron^ and 
to a limited extent bnuue, or^ as it nas ojlled, ' gun- 
metal,' which, thouf^ superior in onifbrmity of etreugth, 
VAH inferior to oast iron in hardneA. But Gast and un- 
hammerGdironiBalwayBmoreorle«poEou0, andin cast- 
ing a BoUd block to be afterwards bored as a gun, the 
exterior duril^f the proceaa of congelation, being chilled 
hy tmOden contact with the mould, la couTOrted Into a 
solid cnisC bdoro tlie int*jrior has yvl heen coolod 
mtsltin^^ point, The couseqiaence it, that the; mi^^i con* 
eiets of various sEjuL.i, e.ich of a dirtbivnt density, and, 
as Htated by .Mr, Mallet, in a block of tliree or four 
inches diamettnr it is not unusual, e?en with the utmost 
care of the founder, to dificover 'a central apongy 
portion, conEostjng of luaircely coherent crystals, so loose 
that dark c&vitiea may be aeen by the naked eye, and 
80 ^ that a ^arp-pointed ohiiiel of Steel may be 
driven into it,' ^ In the course of some experiments 

Loudon, 1350, p. SO, 
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conchictPfl hy the Auiericjm Governniciit to teat the 
quality of ca.^t iron, au 18-pouDder giin hi^mg sub- 
mitted to hydraulic pressure, the watCT sweated throngh 
the pom of tiie metal^ fonnii^ unall mouncU of froth 
upon Ui« out«7 0UT&c^ which erentoally collected into 
drops and trickled oK 

These defects in oast iron have of conree been more or 
less corrected by the ingenuity aad cxpcrtneBS of thoao 
en^ftged m the [iiiL[iufactHre, und the Aiiiiiricane have 
Httaini'il ■ro-s\l .^iii.i.friri iu tviu(itfr:J.cting them liy castinj^ 
cauuou liolhiw aiul introduciu^; core, thrrjii^li thu 
centre ef which a fitrcam of chill water is kepi> blowing 
duriufiC thu process, so as to ensure a more uniform cool- 
ii^ of the meUl, aud thuK ccintiibute to the homoge- 
neity of the niasB. Still no amount nf itnproreuieiit hm 
sufficed to increase tto strength of oaat metai so aa to 
render it a safe material for rifled ortilloiy. Even 
wbt^re the piece does not burst at an early stage^ it 

ln^^omew sliii.ken by pai^Ii MAr< rs''ive liii^clmTjCje^ and 
manifests Ltft weakm?as hv t-mnW fissiircs arimiid the 
vent, into which ovcntually the c iitranec of the goa tends 
to rend the piece asunder as if by a wedge 

There are of counte raEceptioiial cases in which cast 
iron has done well. One 32-<poaiuler is known to have 
flrod 3,000 rounds at Sebastopol, and alUiongh the vent 
was enH&rged, the bore remained sound and amooth. 
Hence, some officers of high authority, both military 
and nHv;d, have protested against any precipitate con- 
detniiation of a material whichj notwithstanding cer- 
tain admitted dofects, may yet be reiKli n d worthy of 
confidence. It is likewise a curious iact, stated by 
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prftcHoal men, that amt-irou gnm in wbich theportidea 
of m*jtal have been difltttrbed by » few heavy obturge^ 
will spparently reanoogc and settle themaelvei after 
an interval of rest. And it is said that by allowing 
two or three moiitLs to iiiter\fnc' hetwcou the series of 
dis<'luirg*?s, fi very niuch greater number of rounds may 
iiUimatelj be obtained with perfect safety; aud, that 
cannon cast mmc yGc^*9 before tenting staucL a greater 
amount of firing than others cast but a few montKii 
previously.' 

Btnudes tlie TDoonveidence arinng from additiona! 
weight, any attempt to ndnfiEiroe the reneting powers 
of a cafft-iron gnn by adding to the thlckneHS of the 

metal is knowa to be tittt^rly inefltefttiiab Profepflor 
HiLilow, uf \Viml^\irb. in;niv years ago dcmonstniteJ that 
in hydrostatic- |in'>:te3 the rrni^tninw of jron eylindera 
to iiitornal pressure ie not c^ipable of beiii^ augiii(;iited 
by merely augmenting the thlokneM of their nidca, and 
that beyoiid a certain poinii the ratio of atfength falls 
enormously below the ratio of thickneflB. 

ProfeaM>r Treedwdl, of the Harvard Univer^ty In 
Meaeachuflett^ worldng out the phyaloat principlee of 
the B&me problem an applied to artillery^ has shown 
tLat it is imposniiile to increase the Btr<?ngth of caat- 
iron caiinoD, in any n-'eful decree, by any merea^ie to 
their thickneA^ beyond that u.'JiiallyViveu to them, wliich, 
as a geiierjd rule, may be assumed to be equal to tho 
calibre.^ To overcome this difficulty, Trcadwell reoom- 

■ Commander Scott, 1L.N., Ro^^ GiaL Ser^kcJaurHs:, No. xxi. p. 19- 


mended that cast-irou guns should Be encased with hoopg 

of wrought iron, ia layers placed one hIidvo rlie other, 
oach with z^n iin^ leasing strain, so th.it. the entire iiiasf^ 
might opJ^o^:^^ a combined re&istarice to the expansion oc- 
casioned by the explosive force of the guupowder.i Like 
almost Bffery other proceflH Tecently applieil to the im- 
provement of OrdnaDce, the idea of reinforcing guna 
by outward layers of wroog-bt iron wad not new. 
Colonel Treuille de Beanliea atatea that it waa pro- 
posed lo the French Government by M. Goupil in 
1833, an^l tried by Colonel Fredcriok ahoilly after 
lit Hel^'iiim.^ 'I'fiii priiKijjle Iiafi also bet ii ;Lp[hlie(l 
in thi;! cuuutiy hy Captain JjJnkely of tlui K'nyal 
Aitilleryj who, in 1855, t<M»k out \i patent for a 

^ TuF,\T^m;i.r'.H ^r-x-i'-JN 'y \}\y% ilo>teril:(Nl iiy himself m a Pa|iop firiTifocI 

<^fgr€Qt Cb^f, u[f!f6-'tf ^MAtfin^In^-amfuMifliVTMieH^ 

p. 19, 'Kov, to oinlflta tha grcflt mue of vulciuM ariauig from Clie 

cotdltions 111 f ii KiHtflil, nnd to ^AAx-w ji5 fjiT as may \t*- llin slnmgth uf 

vriFLigtit iri»n. infCeacL of (b.it of i^ut irv>u i-vr ('luirvin, J propose the 

f'tllowLTig Ttin^i^ r>r i^rnislrrrllflii. I pni|)oH! in fi-vm tl body for the gun, 

coutaiiung Iha aiGbre az^ lirooch u nov formed of iion, but 

Tall* ci only uh.Mii half the tluokneu of tho diametar of the baH>, 

"Cpi^n t!ii^ budv T iiUlw rings up li-wps of wroiiuLt iron in ruif, lwr>, nr 

more liijcrb. Kvcfj hoop i» formed with a scrcvr or Uiread upon its 

ktiddo to fit to R eonwBponddng bcosw or tluead formed iipon the bod; of 

the gun first, 'I'l'l^ iLfVirirardi tipon widi layer that in cuit iijij^il liy 

nrtother lajer. Tlnvo lumpn bto mmlo h IMI?. Faj n'l. tii pjirt of their 

filnrapterB, less u^on their infiidca thun the pacta iXatt tlii'y eni:].o,9e^ 

They ne then i>Kpniid«dby and being tnrMd onto tihcir plaiv«, jnif- 

ftred to cooL vhen rh<y abriu'ri imd eompres^. iirrt the body of iko gun, 

jiud ;lff1'[■wal■d^ tfjf'li ftTicccssiTO lajtr all ibat it ei]i'l(.>s.'^, Tliii eom- 

prcssion muHt lit nmde eueh, that when the gun ia Butjcot^'d 1 1. rlie 

gr^Btest fbrcc, the body of The gun juid the Mverol l^^emof tlug^ nij] be 

dirrtFuded to thfr £;aetnidng poiata at tho aamo timei, and thus all fAku it 

portioTi of flie Etrain up to its beajiug e^iaeil 

' RapjioTiB sitr rExyuiHoB Garoeraeiie d Loadres df. £om. iv. 

p. 11. 
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'nutiiocl i-f forming giina viith an internal tube of 
casfc iron or sted incloired in a t-ase of ui'ou^iht iron 
or sttij), hcatod untl shrunk nptin the cjJmder.' His 
specification explained that the aubstance of the 
pat«;ut eon'iiisted in rendericg tiie internal iliiuneters of 
the outer collars so much smaller thfto the external 
diameters of the inner onesj that, after hmrtg con[f!{\, 
the former maintain a uniform tenBum or permanent 
strain upon the latter. Captain Blakelj's plan jireaentfi 
a remarkable nnsilogy to the pro^rt-fss of Treadwell, de- 
scribed ill a pri'vioiLH p:t'if; hnt Ihe pa.l,PTiJef' stato<l 
heforo the OidrjHiice (Committee of tEie iloitsr i>f Com- 

monsj tout bocween the two there is neither reiution 
nnr lOJ^^^iidiljinceJ 

TJie ()rdiian<^ Select Committee in 1801 rcpoiUd to 
Lord Herbert) tlion Secretary of £5tato for W&r, that 
Captain Blakeiye method, and no other, ia the principle 

' £vidmec 0/ the ftriri't G'H'fHitf'e 0/ /fe HotiM ChrtmrfiiJ* wii (hd- 
iimoi, 1863, 4031. 1B14. Hr. lUi.i.cr, uf iJuUin, wid Air. JjOyoatDOir, 
Tren ahrtat thu Mtme time ccoqiied lij tbv wiat nnqnliy; tha ktter 
t^ii^WiUling yf\ra Uif^tfjid of the lioopa ncoouiir udnl ly Tr-mlwE-lU 

tLtiL Mr. bL^M.t.L about ISQa built «p the muuttt-r m^irE^ uf up'^iuda 
or AO ton* iF^hi with ft diaintfer of tiin« ftef and tluuvii^ a 

plii-H ^01 '-^^'1. Bot th6 C3Li>«tiinfii.4 made with it ftl Woolwjoh 
shown;! B r'Hili'Mfv to nrpAtatioD Ijct'ff^m tlir trnniii:>ns r.ml llic 
rjis<r,ili!<- ; < xp:iTi?iv« font- of th» poirdw oausmg lUt lulif-r to 
yield ; ltd o^vninjtt hnviii^ fhawn thnnMlTffl bftvMi rhft iMApn, ft 
bccjiiiu' noOfwry tfl di^ontinje firing itom iipj>A Tj<'1isioii'< ■>f dja'^r/— 
■Sir iTowAifli ThuTtti.vs'fi JS'av.i'. Utufu-r-y, p, 17-1 TJip Eiirl of IIo^se^ 
speaking of tliih iiiunslcr eiigLii? uf war, in rcLfjd cujnt'ibHiiuu wiUi 
Mr. l^AHuir ywni>h> mM. such a ahcll woiild be in &ct ' n Hying mice' — 
it^ e^tpkmtm W(»n1i1 d^^Hlroy mewj bnildiiig m the VidTiitJ of itK fidi, an 
its wdfht wojUI cpniiLT it lEipoAiiVk tn wmove itfiMTnlbe f-pntwliere 
it iniprLt titrV.r, iiiid th^ tube of ita fuse would amiC volumug cf 
deiyk^ uU attempifi ta ^xtingnidk EL 
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employed Jn the mjiniifadiire of tiie Armstrong guiw, 
and it appe-art^ to uLem that whatever di^puh:; there mn,v 
be to origiaality or priority of iavention. and the use 
of ttnns between Captain Elaktly and Sir W. Arm- 
atjong, tTiere » Uttie or none iu ilie luatler of faet, 

'Both makej pe propose to make^ strong guna in the 
same -mj \ nor ia the principle in any- way new.' ' 

Captain Blakdy'a system has not aa yet lieen &vour- 
ably regarded by the BriLish &oyemnient, and althou^li 
after evidence of its perfozmance in 1855, two eTperl- 
raental guns wore ordered by the War QjBce, .soiae 
coiiMi^lerablc time was allowed ti) elaitso Ijefm^ tlicy 

Coiiuiiith o at leugth e:<pres3ed their oi)ijuon in 1.859, 
tlULt * tuking into' consideration the difierent ezpanaiTe 
powers wrought and oast iron, guns so oooBtcncted 
could never be considered safe, as they might at any 
time buret' This th^ repeated in 1863, under the 
ooBTietion that no external hooping can arert the con- 
sequences of the internal action of the gQ,»c9 on the 
softer metal, Etlthou^rb it niay render it l.^^is destructive. 
The ext^-nifil envelop*?, lUey saj, no doubt assi.^tw ejLat 
iron to resist a .stralo when there are no iisenres and 
no ' rendiDg ' action ; but this it* not the ordinary cause 
of jTuns bursting-, those destroyed being almost invari- 
ably condemned £jr the state of the metal round the 
vent. The first gun, however, which Captnin Blakely 
produced in 1854, nnderwoit a cotnpetitire trial with 
a cast-iron gun ^d a brass one^ botli in use in the 

^ Sec Appendix to 'Jie Ufyort of Out HouK ^ Commojis Commtki 
on (k-diance m iSti^, p. soi. 
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service, in the course of which the caat>-!ron one gave 
way after 351 ronods, Emd the hr^ss one after 479, whilst 
the Blakcly stood 3,389 shots- Upwards of 400 guns 
on hip plan have since been m^ide iji England, and 

* thoiibarid^/ as the pcitontce sfcite^i, in other coiTJitrie^, 
chiefly in Fiance und the Cuittd -^(aterf. where they 
were iiaecl in repelling the Keileral attack upon ('harles- 

town in the epring of 1863.^ Captain iihikoly, like 
mmy other invmtore^ oomplaiiu of the reluctanoe 
which he fonnd oa pert of tiie Ordoanoe Select 
Committee at the War Office to aabject hk guns to a 
thorough trialf notwiUutaiidiikg his offer to bear all 
the eost from his piiYate refiouroee.* 

Cast iron, whether sinfily or in combination with 

for tlio iiiamif^u'ture ot l^'avy (ifduriruc, ;itt<'Htiou wiis 
necertHnitily turned to foY'jcd or v.-rot'-tJit iT07i as a 
safer, although a coatH'^i' vf!T>t;tLtute. JJuf hf-re', ^i.^^aiii, 
disappointment eiuaed. Vadoos metbod^ of forging 
and welding were tned, Imt, in practice, all failed 
reduce the maas to a uniibrm denaitrjr. In defiance 
of eyery precantion flaws oocuirod, which escaped de- 
tection under the keeneet Hcrutiny: and these, when 

exposed tn the he:irrhi*»g^ foriMi of giinpowdfT during 
esplosion. ensured the ultimate destruction of the piece. 

Thti ]jrodi;^iijUfi powcr^i of thi.' Njif:myth hammer, the 
blows of which d<f£cended with a weiirht of many ton^, 
could not conquer the difficulty ; atid the failure wan felt 


' Sfrtdenee of the S^rci Cimm^te/i of tht Houne of CommGrvJi {m Ord- 
nance, 1863, 47fiO, 4752. 

^ See PflJfl UL Gmuaufflon, p. SU. 
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a« a natirmal disappolutmeut, lu one signal mtttdnce the 
attempt to produce in this cooutij a cannon of moi^ht; 
iron on a g;rand scale vaa attended vitiiultlmateaucceaa; 
bat erea here the ae^^tj of piece was attribu- 
table to its ^ganllc dlmenBiona, and not to the absence 
of fiawB. The inatanoe alluded to ia that of the great 
Ilordhll giin. That formidahle jjitve of artillery was 
made by the Mctscy Oom]j'jriy at Liverpool- arjd 'ino 
of the flne^t sjiecLineus i^f fur^iug a grand &oale that 

this country has eyer produced. It weighs upwards of 
^4 toriH, and a Bmooth h^»re 13 inches in diameter, 
sufScieat to diiAohaige a spherical bail of more than 
300 lbs- weight, The idea of maldnpf- thia monster 
OAzmoD originated, like many othere, dnriag thB 
anxieties of tlie Crimean campaiga, bnt the gun itself 
was not f nished till some time after the war had 
cloffied. Conformably to tbe int<jnt.ion of tlie comjiaiiy 
"by whom iK RTis mrLnnfA<^hirt*d, it was ^r^nmiiwly pro- 
rented by therii to the TiJttion, oa the wuli- condition that 
it should be ueed ti^aiD&t an eocmy. Some yefl.rs were 
spent in bootless oorre^adoncewlth the War Offiee Eind 
the Admiralty relative to compliunoe with forma then 
rigoroualy enforced^ but ^nce altered, with reference to 
tnals and chaigee ; bnt at last in 1862, the gim which 
bad already Gruahed and broken np iron of 4^ inchce 
thick was moved to ShoebmynesB, to have itft prodigioiie 
powers of crashing iron plate ^thcr tester] ag^diist thy 
W;iiTior target.' 

On the IGth September 1862^ it was kid at a range 

* See the mumble prmK^dii^ of ttb day, deonibed Part III. 
tiikQ. iv. p. 288. 
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of 200 yarda, and with a diajge of 75 Iba. of powder. 
It B^t a solid cast-iroA projectile wdgbing S80 lbs., with 
a Telodty of iipwarde of 1,100 feet ia a secoTid, tbrouf^ 
ft>e central pkte of a target formed of 18 inehefl of t^nk 

cohere"! by 4^ inches of ivon. :md lined with 1 inch 
ol' the same TLc Aiiyt tnrt: open a hole more than two 
feet iu diatneter, luid cam-cd rents and fra<:tiireH in 
mimeroiis diredioDB. By the force of the coacua- 
flioQ bolts were Ftart^, and portions of tho hroktm 
shot miBgled with fragmentB (xf iron-^late were driTea 

deep into the bulkhead behind. 

Ten days after, the ei^wriment wai repeated with a 
Himilar diarge, but at a range of 800 yard*. Here, 

wliiUt. tht^ velocity w;i,' duly maintabed, the accuracy 
of the ;;un provod inferior to its power, jLnd <»ut. oi 
four rounds, two faili^d to j^trike. rclH>nndi;d 
frinu the fiirlli \\iLh suth f<»rce UH to lodge in 
the target, breaking tlirough the iron-armour at the 
juncture of two platcfl, in each of which it caused 
an extenave fraetore, butyiug itself in the timber 
bebindi bul^ng out the ddn and rcjiding the riliSt but 
it failed to penetrate ftirly 'within the ship-* The Uat 
shot struck the upper comer of the tablet and broke 
away a. fragment two feet in length by eighteen inches 
deep.' 

It is rem:irknblr Huit the Hoi>f;ill gnu hnd ;iiii<ingst 
other original fl4iw& i>i more or Je.^s magnitude, raie tKir- 
teen inches long, and although these remained but little 
affected, it remains to be seen how far the gun eould 

> n«hun^ CMNed l^ttcae Ada are Aama itpat tho Akm^ 
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fcntlnrR more prolonged firing. The oxperiment thus 
demonatratcd tlie capabiJity of smooth-bore wroit<j;Iit- 
iron ganB of great wze, wli«i properly forged, to endure 
veiy large ^Iwiigei* of porwdHr -when firing apherical 
siiot; "bat Yi^aaA tfais, no new ^ w&a elicited, tlie 
power ol any large gun suffide&Uy strong to inflict 
dcitmctire injnriei «t ebcci rang^ having boeii pre- 
viously knows. 

8'ilh'l irwih iTi any form, producej iti tLis country 
at tli.'if time, wlii^ihcr of ciu^finj^^ or forf;!!!^^ bc-ing Ibus 
found unruife for tho maaufacture of heavy artillery,' 
:ifipc;ired to be only out* altematiTf^ namely, to 
bwilii up heavy giinR by arran|^ng hoops of homo- 
gfmeons metal and vdded-ooil iron around an ianer 
tube of steel ; so that the interior of the barrel, whilat 
it boara the fint ahock of tiie ejLploaion, ix fortified 
against the effects nf the strain by the teneiori and 
support of the outer concentric layt^rs, Hopo.^ W(;r« 
coniidi ntly riiti;rtairjod tliat JirHiKh i.'iit<'rpnse uunJd 
B<»oucr or lutor rai^^ tlic in!iiinf;u"l luv nf cast. stj <"l to 
tiu^ samu de^^rt* of PTiOpllence wbicli it \mA already 
aUaine<l in Prussia- And the tlforts to provide a 
aubatitute made in the meantime by the two great 
inventoiA who have given their namjea to Uie Arui- 
Atrong and WhitworUi eystema reqiectivelj, irill come 
imder notice in the following diapteie.* 

' ^x''? Sir TlTir.u^it AHSfrntusn'^ Pup^r on !h Co'.iatritirthm fj/ 
WriiitifJil-Ir^n Rcjlfd i'ield-Gtm^. Appcitdix to thf. Report 0/ th^ 
Stket Comoaiisi ^ Ute RvHsf <^ Comauma int Or^mtee, 1863, p, ISB. 

' See tKfl pnH\'^ of Homh^ m-Med as aj->|»:rd liy flir Wnxux 

AiiM5"ir:<pvi"i, Pan 11. chnp. ii. p. K'C; Dndihi' 
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THE AHMSTROKti flUK. 

TITHTLST Mr. Whitworth was occupied ia 1854 in 
* T mye^t.igjitiiii> ihe. elements of the &y^l.eiu wbicii 

he applied with ao much ^ccesa to the riJle; a com- 
petitoTt who baa mnce attained high distinction ia 
tlie same field* mu ■eduIooBly eoffi^ed in. searching for 
ihti meaik» of extmiditig an equivaleDt improveoLent to 
artiUetir. Sir William GmrgeArmfltrong^ a de8oen(knt 
of one of the old Bordw &inilieB, was eduoatod for the 
profession of the law. His own taates indined him to 
he iin engineer mthertihan a jurist^ IniL LiiJike iiuj,jiy 
another similarly circuinntanccd, who 

reuiivd u KLmuai wima lie nhonld ngKMn^ 

he dfivotefl himself resolutely to hiii udupttid piimit ; 
and till he was thirty-eeTen years of w^*^^ lie j^raotised 
with aticcesB as member of ont^of tlic uHifil ciuim^nt 
le^ral firms in Newoustle. Still, thi.' portion of his life 
ivhicli hfi pn.ssf^i] in his ollifip form^ hut. !i,n episode in 
his career : the paaaion for m<^baiucitl science whicL he 
mamfegted even in his boyhood,' he continnod to ciLerisb 

^ A-Mngnpliinil nnt.ioA of SirWrLUlM AsMnofOm, CB^ vhiek 

^ipp-'iLTed in the London R^viat. May 3, 1802, ^a^'b: 'From. h.\ L'railk' 
ii!Ltiir€ formed him for an eD^n»r. All liis childish omnaciiicnt^ liud 
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concTnrently with his legal parsnits, and eventually he 
withdrew the one to devote him.sulf exclusively lo 
the study nf hlit* nHier. 

His farlicfit distinction ii.s an engineer he ndiiovod 
while still practising as a solicitor. It is connected 
with ftn incident, the influ«ice of vbich is highly indi- 
cative at ouee of tiiie bent- and the onpadtj of hiA mind. 
Daring an ezonmon in a moantunouo district of York- 
shire about the year 1835, hie attentitm iras attracted 
ta the waste of pover in a stream which, after dcscend- 
from a ct)D^iderah1e hein^ht mincvHRiTn CHScndttrt 
ji.inl r,i|tldH, cNli^u.-itrd \\w \.v--x vvwwYxwt of itfl power 
in tiii'uinii' a iTiill-wln't l -tt th*- h-ut of iljc liill. 

Although tln' ftrvc required was dopoiuii^nt on the 
altitude or 'l^oud' from which tlie walei came, he ob- 
servf^d that the portion in nee wji^ taken fr<im ;i h^vel 
which formed leaa than a twcnticdi port of the whole 
descent Stmck with the inadequacy of a single wheel 
as a means of realtaii^iiie fbll power of such a iUl, und 
perceiving the practicalnlTty of rendering the entire 
heati Rvailable by condncting the water in an iron pipe, 
and c"[iu!iin£r it tn act upon soitahle machfjiery h<>low. iie 
applifid hiiiiwelf to deviling an ojtgiue lo bi.' ^viK'kfd liy 
water-prtisniire.' Such was the origin of tlie l^ydranlii; 

Mlfttion to mtifijuiiius- Hi- u-^-'*! (iiiiildj Jjun^'-lf wl:i'ii nnlyjii^or *r> 
jeiirH old in jj^'lf ln:r a niinKr of apinniD^ wlic^b in iroli<jn Uj' iniviV' nf 
wtnghtK d^dcvadlng on ftring* &nn top to boUon of liin ^iilii^r'j^ Ikiums 
and in making IhMB vlitth pcrbm fnwhtfiom of |>;uii|>iDs water, 

ARMSiJtONCi of ^(vrirc^tJp, in the Proc^ctiti^iif uf tht inftiiuiion of 
Mechanieai iSnfmtF/i, Binnuighflin, iBSft, p, 127. 
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crane, and other fonoe of machinery of the same dussj 
of which he became the aotiior; and althuu^li the idea 
had preTiftuBly occnrred to otJiers, and utteniftts tmi 
been made to loiuler waiter 3 lib servient to like object&^ 
in HiiTi^^fLry, weli as in the mined of ^^a.xoiiy ;tnd 
Cornwall, foimei" apjjLiant^ea f.»r tlii.^ purpoEU were not 
oni^ unknown to Sir William Anndtrone;, but they were 
30 entirely different from hia own, that hin merit aii 
inventor rcmaiuB inconteetabW From the Giat idea of 
taking adrantage of monntain abreame, ho prooccdcd to 
avail himself of the foree residing in town suppliea of 
watBT drawn irom Gonaderable eleratioiiFf, iiiid ttds led 
eventnaUy to tbo oonatroodon of towers into which water 

wan by stoaiit-enij'iiic in order to j^ivf; the n;- 

qiiiti d ' hra.l/ [u juliHtion tociano.-^ f jr !o:uliuL::jini nn- 
Ui^idiiiy, Hfii[iM ill Uif'LT^'ul docks ;it J^i^erjHiol, Loiidoiij and 
elsewhere, the newly organised power has beeii applied 
amongst mimy other puiposea to the opening and 
closing of dock-gatesj flwing-bridgesj aiKl eluices, whii^L 
it efTectB With a rapidly limited only by eonstderatiotiB 
of safety or conTenienoe. ' At the foot of ev^ty crane/ 
says a writer in a recent number of the Quarte^iy 
JRevie^Vf ' under the piston of every hoi^t, at every dock 

giite, iiust?tn and noisules^, (he pow er lie.'! dt i iiiajit : but 
a woman,ei hfind, applifil tit a, *s;iAall hiujdle, will set bi 
motion a force sufficient to la^ac u niaris weighing tiity 

' Mm/^tes ff J^.-oe/.-^cfiyiffs iff lustftNt'.oit c/ CiVtl Kp^u-'H^^r-i, 
1812, p. 14a. Sdd. 3iay 1. I8u0. A Fe^ bj- WjljIisi Geoh^b 
AiiMBTOONQy £aq,, tU J^ticaiim of Wa^er^Pitatntit aa a Motiv& 
Poaerfor mrMag Cmtus and uiAtr deMr^tiora of MaMiery. 
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or one himdred tooa, and either to plaoc it in the hoM 
of a eliipr or deposit it la any spot vit^hin reach of the 
arras of the crane. WiUi equal ^s», the gatos of Locks 
100 ft» in indth are opened or shut, and tJie &inal!«uiit 
09 well afl the h^viest irorks of the dockyard doae 
without a sti-anger being aljle to perceive what it is that 
flL'Ls yvL-ryLliin^ lii motion.'* 

The -success of this iTivention was the furnmg'pomt 
in Sir William ArmHtron;^'^: oarccr, ' Up to this period/ 
fjayfi a lociii juuriiai,* in a hiograpliiefil Rkf-tx!li of its 
ili^tlij^iLL^htiil tuwn?jmau, ' heiiud been fuUuwingthe pro- 
feeeion of a solicitorj but his strong bias for mechanical 
and scientific pniBuitHj and the successful results of hia 
hydranlio crane. Led him to relinquish tliat profession, 
and, in conjunction with a few friend^ who cooperated 
with him, to cammence the KLawick Engine Works, 
-wlii-li liuvn since grown into one of tJie largest and 
moyc. iinp^irtant estabUshniMit^ in th<^ ldii;^dinn,' 

* In the auUiiuu of li*40 aouthcr suitjirt njinglil his 
pttention. A jet of steam was Ity clmDco Chr;i[iin^' 
from a tissure in some cement of chuik and uil placed 
round tlie aafety-valve of a etesm-boiler on a railway 
near Newcastle. It was found to be charg[ed with 
eWjTidtj. f^r William was happily one of the firet 
observera of this l^en unknown phenomenon. A long 
aeries of e^sperimenfs was the result; and at kst he 
KiK'e^'oded \\\ making his well-tnowu h.y*^-ef.€t^triii 
machine, tlie most powerful meang ever devised for 

2 The Goiesluad Ifbtenter, Mirch 12. IS-^O- 


Chap. 7A] 


producing frictbtinl electricity. For tfie^u auccctslul 
IfiLours hu yi:\^ elected, at an unusualiy early age, a 
Felluw of tile Riivai Society,*' 

Such were tlw purtiuit^ iii wliicL was €l^Bged, 

wh^n England was disquieted those rumouta of 
diaastt^ in the Crimea, whioh sufficed for a time to 

frjybt Ike i^le tr im hrr proprivt^'. 

The fate of the battle v& Inkerman in J^orember ljj54 
was decided by two 18-pouuder gims^ vhidii bjr almost 
Buperhmoan effinti were f(ot up late Into the Geld^imd 
theee, by thur superior nmge, were ^eofcnal in Btlenoing 
til A 'RiiftAian fire.^ Sir William ArmBtrongwas amongst 
tliosc wlio perceived tlui^ auof her sucli einer^eney 
coiilil only be met by iTTiparliiij^ to fiolil-t^iiiiK tin? 
accur:iey nn<l nii^ge oi thelitis; uud thitl tLcf iiupedi- 
-kf weij^'fit must be removed by sul>fltitutiiig forged 
instead of cost-iron guns.* Witib hia eajlieat design for 
the Tcalisatioi of this oraicepdon, he waited on tho 
Secretary for War in December 1854, to propose the 
enlargement of Uie rifle mnaket to the standard of a 
field gnu, and to substitute elor»g;ated projectilefl of lead 
instead of balls nf cast irou. Enc^^iiraf^cd by tlic Dulvc 
of KEnvcjistle, lio put togetlier his fir.U wroii^d it-iron gim 
ia the spring of But a considerable time e^Iapscd 

' Zm^r Hevioi^. May S, ISG?, 418. 

■ In the coarao of bia examination belore iho Mou6« of Uommoos' 
^ ComMttn OB Onhianoe in ; fffr Wiluav A m ar uw ra hm nn- 
^odiMt » brnf hoatoTj ot ih^wbdot^ dM tnnttetliuit oouMted*^ 

his ey^t^m oi" rifled OTdnaiUfc whioh will lie read mlh deep iattvr»t. 
It oaroja at p- et fvq. nf the pobliahed J^flporf and Evidtnee. 
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before he considered it in a condition to be brought 
offimUy undor tbe n<4ice of the Governments The 
gun did not spring Minervap-lilEe mA perfect from his 

brain. It was the product of deep rpflectiim, iuiloTiiit- 
ablf porsovL' ranee, and thoughtfully t'lnboiJited o^pori- 
inoTitsj exfcDilin^^ over a ]>erio£l of nearly three years, 
dnriiii^r whirli lie h;nl to utruggle with ail tho uaual 
initial difliculties. At a banquet given in his honour 
at Newoastlo in X85!>, he stated that in aummer his 
iirst trials were condneted aboot dawn, upon the aea- 
shore of Northumberiand, irhere the range vos froo 
from intTUsion ; and that daring other seasons of the 
Tear be occupied a solitary hut amongitt the mooru 
;it :m elevufion of 2,000 fctt \ hiw tnr'^i^t hoir^ placed 
upon the ful<> of n rflllev, .ktoj^h whicii W tired liis 
projt^ftiles by Tilglil ivi \\v\l hy dnv. hr-in^ euabli'd Ut 
Tnamtain hia tire upon an object nO^r dArkneSH JjjuI set 
in, by means of the ^^ctowop^ an IngeniouB instnimtmt 
of his own invention.' 

Of nx gana vhich he was authorised by the Irlinister 

^^^^^^ X 

for War tn oonetmct^ Hhs first, a S^ftounder, wae 
reported on in Noronber 1856bythe WarOfficeSGlect- 
Gommitteet who recommeiidGd farther c:cpenmcntR oti n. 
larger scale. It was re-bored up to a u-jjoundufj i^nd 

' Thty pviufiplo iif the- inBtromeDl^ ae di?chbcd ]>y Jiini^E-Jf. UhIs to 
rtTJiltrr l-lw imBRD of in o1^m± thit retTj or §t<air- m^f, rinU^ upon a 
Tcrtieal line In fcniim>r, ^Ui i ito gtm VAaUid npoi: tijr inu' ulijrer. A 
liimp rrlt!i''!ii''l Tiri.Tli" tfif- false o'^j*-!^! I'li-imp vi'll'Ji' 'i| .rm tlu' fame 
murk ]ii tlic mui'or, the gun wub ia iini' with 'hr ij>jt?L.-t iiirn^d :it. 

The Ttttioal B4ji>^™t for clcnluna ma *4&xt^ ^ a. Hpint-IeTcl elino- 
mplPT, frtrminjr part of thf itmrmnnt. 


fired at SlioebTirynpss witii marked success botb in 
aoonrrioy and iTtnge. A soi^onJ, an IS-jjounder, was 
flubriiitUid for ti iii,! in 1858, Jind thi^ results were so uu<ix- 

pected that Coiouel Mitcbell of tlie Ro^id Artillery, 
in a specml report^ notwithstanding his acruplcs as to 
Lrefich-loadingt stated that tbia gun 'appeared to 
afford a reaBonable expectation that artiUeEy lu^ht not 
oDly r^aia that lafluence in tlu» field, of which to a 
certain extent tlie recent improremoit in nnall 
arm» had delved it, but that that infiucniod m^ht be 
materially increa-^otl,' ' Lord Paumure, tlieu at the 
head of th(T War Depart moat, regarded Llic new piece 
EB * a most. Viiluiiblc coulribuHon ro our army, aLd the cs- 
periineuls being i r»iiclusive as to tlic ili^^ht auii iiccu" 
rft<;y of the projectile^' he ^ve orders that three nton: 
guns jsUould be prepared^ a 12-pounder and two im- 
pounder^ togetlier with the noeeMuy pit^ectiles, <to 
be handed over to the artilleiy to knock about^ and be 
reported upon as to thdr endurance of wcffk, in com- 
parisoti with our eerricc giuu.** With these, and with 
a 32'pouutler and others of the wtme conftt ruction, 
tiuilw woiv iiuid<", whicli t-owards the elo^o of 185S led 
to l.lio arloptidu of tho Armstroag gun for ppc[;i;il 
sen'icc in tiiC licld, under circumstances uhich -will be 
presently advejrte<] to. Meanwhile it is ncccssaiy to 
give some accuuut of a gnn wliich has excited such 
high hopeft, and which occupies so distlngniahed a posi- 
tion in the annals of Ardllery. 

" Rtpf^t of the S^Lct (hnaaUa the JUvie *tj Qt^m^s on 
Ordn/mcf, IflfiS; Ai^, p. IG6. 
* iBtrf. p. Ifit. 
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Tbe earliest aim of its mrentor waa the prodnetioti 

of a field-pieoe, constructed for loading at the breech, 
widi modintiicitl apjilumees to lHcilitat<? the pointing 
of the gun iiml coiintor^ict the recnil. His first concep- 
tion to htive elon^ed projecUled of lead, cr l^ad 
hardened by rtn ndroixture of ODtiraony or tin ; but 
diBcoveriug thtur liability to distorticmj he Jinaliy&dopbod 
a projectile of iroa coated wiUi lead, to vbioh rotation 
is iiDpaited its being, fiinubly drivea during tbe 
explosion into the numerouB groom with i^ich the 
bore is rifled, 

lliil i\\t' siibstitittfon of ;i cvlinthital bolt for a 
spherical b.iflT^md \ W- furc« r*^iii>vil [jr^j^rtit t.Lnn]j;li 
11, barrel alightly contracted towards i 1m- \\\\x7j}i-, invnlvi'd 
the necessity of strengthening the gun to eauble it to 
resist LLb increased stnun and impart the required 
velod^— tbe attention of Sir William Armfitronjf was 
early directed to tbe selection of a metal possesiied 
of greator taaacatr than that of east or ordinary 
wrou^lit iron. Steel haa nearly double the tonaile 
strength of the latter, and mote than aeTen times that of 

cast iron : but in tli*? ttatc of th»' m-imifacture as it then 
<'xif:tc"J, it way L'unsidtrcd to be unreliable in a mas« af 
Huffident ^ivM for lartre guna. Besides, both iu it and 
in shear -stfol, Sir Williihm Armstrong was of opinion that 
Ibe tenacity wjis always lesa in a lateral tlian in the 
ioDgitndinal direction t wh^vaalateral atrengtii waa i\it^ 
high essential of a cannon. Bevcrtii^ therefore to the^ 
practice adopted in makinjr musket bairds of twisting 
bars of iron into spiral iubis^ and forging them, Sir 


WiUiam resorted to a dimilar process, bat oa a greatly 
enlarged ecolc In malleable iron when drawn mto bars, 
the pajrticles awome a fibrous form, eomewhat re- 
FTflrnbling a biuidle of threads strongly adheriLig- to ©rich 
other and possessicg their chief tenacity in the direction 
of their length. AvAULng Muii^clf uf this wcU-knovm 
proport^y, he procet^rled to coil iron kira of sufficient 
tiliicknesH iuto c^^lluderd, which he aftorwaids welded 
into solid hoops, by which 'mfians the longitudinal 
strain of the slipe becomes opposed to the ezplosiTe 
force of the powder ; and the weldings b^n^ transTerse 
with the bore, have no important inflnence in leesen- 
ing the strength of the bureL* ^ 

Steel being a harder substance than iron, and there- 
fore more adapted to form the nurfacc of the bore and 
receive the rLflincr, he s\t first aj'pliLil H in tlie form of 

U\\\o for rli* inn^'r Hniii^ ; (jbUiijjiii^ Un.^ nec^eflsary 
sti"eiigth Ijy encircling it with welded l>'">ps -shrunk an 
with initial trnHion on the principle laid down by 
Treadwell,' and adopted with more or less variation by 

^ HqtirH "f ly Sib-J O'niiMllb:^ of ft- Horts-^ <■>/ Covi-rihrne mi 
OrtinimoCi IBOa, p. 15e. Sir <i, AnuaTEOKa'a Addr^t to iAc 
/fUfffttffm fifMechmM Bnffinftrn at iihfj^M. August IMl. 

* 8ee<in^*,pBrt li. cih, L p»8fl, Lite nhnoi't ptpij otkcrclninent in the 
COiutf iic-riort of fire-^imij', th-* udoplion of ' Treliied foil ' for iirtilJj'iy Iijjh 
givun rise to a kionCcbt ha to priuritj of iuveuliuu, m Hit: jour&c ^( wLicb 
Capt. Bluesly noi only daiiiifl la-eccdsDcs tat "but aUcgn tJuht 

Mr, Larannxu and Mr. Milut hod lwdi lued It Ikfifion Sir Villuh 
AaMaTEoi^o i^^^iKed it to liis rifled cciiLon. (9cc Capt. Biahrly's 
ilvideficfi U'f^-'-fl ihs i5i''<et {hmmiit^ of ths Home of Gf-m-iU'/T)^ on 
Ordmn^f, 18fi3, ^Ml, fcc^ 4,624, 4,63S, &c.) Its spplicjilion by the 
French to aialdiig iht tins of vh«el5 ^ loKniutiTo eneinea appeaiv to 
havo taken pUce SO11L0 yeua hcGire itft adoptiiDQ for GaAAon m 
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others. He nfterwards Tnade the inner toibe, well &^ 
the external hoops, of coiled inm; but mature ex- 
perience btts dmfMkstmted tfae nipmnr% of slet^' 

The procesB of welding the coils for a 2S-pouuder 
gtin m thus deBcribed byawiiter in the2%mw; *In 
one comer of the RnyAl factory is a loiiff mrrow furnace, 
ill whitii au' |il:iced bars of the liuest, wronglit jiou, two 
iociii^H .^(jiiare arid forty foct long. In the manufacture 
i}{ a 100-ponridov Avmsmm^ gun, these would bo re- 
quired of no Ie&> than 90 feet in length. In front in a 
roller, ronud which a har, direcLlf it is of a wliitc heat, 
ift wound slowlj out of an aperture in the door of tlie 
fumace. When the whole hae been coiled aa dose 

Tht* OrHiuini^r? -Seloct Committea of tlin War OiUci', riri hiia ibLrrndy 
httvn btftterl (p. 91) declaw (he two viettndii to Ixi Identical. Th« 
lltitmrlEj C'>mpflay in Jtnliyriiin, «ho BBntfectuTr £}[■ Ciiptaln 
Bl.AKru.T, -m hp\nff Admihfd to intrp^l prcoi** M Wi.i.lwirh, in 
hm (Ji^cec^ncft ibit the |^ van prccucljr tiiol uu wJji[:h iJjcij linil Umi 
mnlciac^ gvuu Under hii dii«N3licni riM lUf , (Z^. 4,027. 4,838, 4,670.) 
Proc*edi»g8 wwe altnui'lifl Iriii to iviniopt ttie vuliJiTy uf fii'v W. 
AnuJiTiinNo's imT^-nf. wIi^h he iriV" ac^^-i^o<l to dpslsf, im tJir en>iimlM Itiiil 
tLc alleged infniigcmeat luiag thv act of httrhi.^ of Uig cv<iv v, iin 
iction iTotdd lurt be iUtallKd aa]^*^^ {Ih. fCA.V 4,f^70), AfltO 
the question of originality ttt prioritj Sir Wiluah hu mot it frjiaklj 
l)y the folliiivinj; tlidirufiim "mj gun Up*ColEi4r in If Eng mainly 
puscd af tubes, or pipcsr o*" eylindcrs. fom'iJ bjf coihu^- ppunlly long 
bitrfl of liM Into Abe^ and voiding iJiem upon the «dgn6, as io doDO itt 
pa bnnela. twfc rf ltf- «v ^ ameeitied tlu^ IdM B^rs, U 

h^ond tnj/ pcKOf^r tay. but I fift af^^t'red thai no i^vm up to iha*. iimc 
/i'-d htcti iT'-ii-fiit-j iBfidt fipmi fhnt principif. Thp whole diflic"iltj laj' in 
llh; milking- It is TVt^ now vitii tli oar liiiuwhd^^ anil P:ipi> 
r^Mtstt. to deAMbovRieh Mfla are tobo auda; buiatdiaC period, it 
Vh'jirt a very difficult matter to iu'i:umpliyli. iirirl it. wns not imtil T bad 
iii trl*"' (fiy miinj tmsuco^wfful ntt-crapts, iJu^l 1 sae«cded iti Hiti^factorllj' 
i:iui jin^ it nut." Fluidtr.ci: &C- 3.163, p. 133. 

1862, Kvidecce 1S4S, tS49, S^lCt, 3,507. &c 
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possible, the roller ie turoed on end; and tho coil, 
haying tihen much, tiie appearance of a flattened cork- 
wrew three feet long, ia wheeled awaj to another 
furnace, where it is heated to a bright White, placed 
ill iL Cin<; of iron under a st^ i^m Lammor, and welded 
l)y trcnioiidon^^ l lovv^ till it l^t-. iinies about irvo leel. six 
inches long* Three of Jiuth Uilje^ ine sufficient for a. 
Sfi-poiinder rr,in,* ' and are united by welding the joints. 

On the first appearance of the ArmatTon^ gon nf^tiiing 
more roaterially condnoed to ite extnu>rdlnary popu- 
laritj than the drcnmBtaace of its loading at the breech 
ini^tead of tibe Tnnsrale. Not that thrae waa any novelty 
in the idea; for the Ghioeae time immemorlaL 
have had gune bo constraotedf and almost every European 
Tiiirioh :it on*' Hnio or otber occupied iti^olf wIIIj Uie 

tltl i.^ln|il. Ill Krigf;iinl itliin the Ifist l i ^liiry n]t\vai (Is ikl 

ll^U patents hjivt^ fakfrn out forbrei^di-li ^nliny; f^nuill 
arms, and 40 for nrtillrrv. Even as regards the form 
of itfi introdncticmj Scoflfern saya the system of Sir 
William Arms t rong very elotud^ resemhleit a breech- 
loailing csinnon now in the Tower, taken from the 
wreek; of the war ship the ' Maiy Bosa,' whieh foundered 
in the rei^ of Honiy Vni. ; and Smiles, in his IndwA- 
trial Bio<jvapkyj says tbo moSBum of the artenal at 
Venire eniitiirp n. specimen dredged up from tlie 
Adriatic wkich embodies the same idea id a verj rude 
form.^ 


I Times, Jauuarj 21, l&iO. 

* Stc Soorwajfn FrvjtcSik Wfi^tM£ of War, p, 3*0, Sir Hoifaud 
BuDOLA^ Hairal Gumary, p. 190. 


tOB THE ARSSSTROm GUI/. IPaH 

In Sir WiUiam Annstrong'a case, however, breech- 

loading' jji stead of tt mattBr of i^olce became il nuttter 
of necessity as soon as he had decided on rifling a lead- 

cou-toil projecttle by forcing it by a pressure equal to 
several tons ' iitto tlie gro">ves of the barrel, ttince in 
order to ensure its tilling ilie bore it wus iudi^peustible 
to make the pTojectile of a greater diameter than would 



enter the muzzle. The plan whic!) he ndoj-teil tlic 
flttfLchment at the rear [>f Uie ^utj of n pinvcifid ycr<. w, 
whiek, hjwin^' !l hob; thniuL'"b tbc centre so as to render 
it proloTigH^tion oi Ixjre, udtultn tlie introduction 
of the projectile with a cartridge and greased wadj'' 
and these bemg deposited within^ a Tent-piece ' with a 

I CommandtT Boott, ILN^ in ft Papm^ tm JSwof Ordn/mM in tbe 
Eoy. Unit Serv. Jtiterw^, ToL T. p. 4,27, layB tJut tbe pW {Uniting the 
pqjcctilrfi for eumon oompnmm VM Ontfldopled and perfiKtcd bj- 

■ So niDltifajions are thecTain^ of rival invintors, thal^ the rigLt of Sir 
Wii.i.iAM Ai.£,MiTJfu.\o tu tho icT*nti(Hi of the ' vent-pii^i^p' rm^ byn 
OEiUtd in c|iica[iouj flud it ia add iiiat th^ri' is it i'recci. gun ia the 
Moaenm at Woahvich vifli ^ r^t-pece, vtieh is Baid Id be identical 


THE AKMSTSO^G Oi/^i, 


109 


at the end of the bore, is dropped iiilo a- 
roce^>, a^j-inj^t wLich the at scr(^v 
exiTis ji> [jR'^sure^ and t kpsos tlic IjrccHi.' 

In tliT^ (?iirlier AnjiKlrong rruns it was 
necessary that the portion of tliL- bore 
uhich woe occupied by the projectile 
nhoold be perfectly olean, othorwise the 
flhot would not enter freely, and water hod 
to be freely used in eooBequeooe ; but in 
the giiDs nov iamied for so^ce, a nlight 
alteration in the bore has enabled tbe 

p^fJirted wjul to be ^ippUed witli ]>iirfi'(?T- 
effcct, in substitution f>>r spDninjiir — iin 



expedient tin*t adopted byMr.Wliit.wurtLi, 
when trying hitj rilled bmagunsat Shoo- 
burynoss in 

With respect tu the Tan^piece, Sir 
^lliam Annatrong iattmated at au early 
period, thatitis uotexpected to have the 
same durdnlitj ai the ^^nn; bcsidefl it 
obtainA iu name from iU heiDji; made to 


EiUnb^i-i/h /f-TH-fc for A^r\ 
'The ArmttroDg ■■vcn>piece is uiiJor- 
atood to bail- Uvn nsfld \j tliA PntMluil^ 
ttkdlij«lii(fv{QlhttoaactiT,lMCor«lMjiig 

ailaptpil *n Inn ffon,* pr 5;^n. 

di^^m. tlio Jffeei'Ji-www it shown Pt 
tat ABHmtoxo A, and at ■ tbo -Mnt-piAm aad toueh- 

bcdec . 



no FKNT-PJKCm iPi^l It, 

c<jritiiin the tnuch-holc, wLicb being the most porisliable 
part t>f all onlu^iiire, \t is Ijetter, rather tliaii inHfrTt St in 
the l>o<.iy lit Iht ^uii itacll, to [>iiice it whtre it cau easily 
be renewed. Two veQt-pieces ari; ijtt;wheil U\ each gnit, 
so that if one i^ tbem be diiMldadj the other is ready 
to replB^w 

Tlie breecb-loadins apparatm U undoubtedly thi» 
mimt assailable portion of the Aimatruug syfitem, aad 
profoundly sdentifie mgrneen fHtifimsed to disoeni in 

its conception tlis geDiiin of the accomplished jimateiir 
riitlicr than the Sf^aeitv "f the pnn:tii'al[y 0{liK';Lto(l 
riiurluiiilo- TL< v ('uut< tkIlU llmt tin; * h1o1 ' fm' tlic 
atimisHioD of the vent-pi*^ee reiHk'rs fli:ii rrgioii, wliirh 
ought to 1>e the strungost^ the weakcat portiuu of the 
■run, and they urged that by makjliig tbe brf^ech-screw 
hallow^ the vent-piceo wbich baa to resisb the full fuiy 
of the exfdoBioDj instead of being fbrtified behind at 
every point by a buttress of aolid metal, bas do other 
Kuii^jort tlian tiie rim of the iron eylinder, eontaiuiti^^ 
t^A hollow breo^-BCrcw; wbfeh therefore acts merely 
as an annular prop rmud t(Lr circuit h-K-nfi', hut is in- 
HuRii'iriit to pv**vcQt (llsl*-rlinii nt tlic' c('ntrej where the 
vi'iit'piijj.'e is inafleijuatelj" suppoi"tMl Ijy it. 

Still, even in tbe heyday of popularity, there werelhi>w 
who hesitated to accept the theory of breech-lo^iding 
cabuonundar anyfom or eMiatruction. Itacomplejcky 
wa» thougbt to overcome its advantages;^ tbe fact 
wasi pernatently pointed to, that altbougb other 
countries bad for ceutories beea in seanJi of the 


ill 


sam<' object, no military power in Europe had y^t 

pru(Uu;eJ it HvicueSMfuI breetli-loinlijl^' gun. On the 

other liiiiid, it was cotitended thiit intipieiit dirt,q)|*(>inl,-. 
mcTic wfti^ aot hastily to be couiui^iHled with ulti- 
mat<^ failure in an oxpenment by uii tiLe^m^ exhausted, 
and tbo micoessful iwutt of which held out the prospect 
of so mmj advaotages. The riak of accidentA from 
improper loading would be reduced by it, andii^ury or 
decay in the piece might be ormted from the incrooficd 
iacllitiee for detecdwu Ease and rapidity of firing 
would be vastly enhaii(*d, espfwially at- sea, whmi the 
difficuky iK augmented by the raotioij of tin; f^liip; 
boyidoH whioh, Ixith there and l>ehijjd l):j,ftenrH tljo 
iiecc^ty lor exposure of tht mirii ia ;ivol(l(jd, and 
the flecurity increawed of rhnso seniug tin- j^uuk. *I 
am not awar^^ai^s Mr. WefiUcy KldiAi^lK, hiin8elf a 
high authcrity, 'of a amgle qualification beloDgiog to 
a n^nzzle-loadirtf; f(un that may not be possessed la an 
equ;d dttgree by a good breech-loader, in addition to 
tbose peculiar to itwl^ if Oiey can be lealiaed* ■ This 
conMinmiaUon, however^ Mr. Weatley Richards regrct» 
n£)t yet been attained even by K^ir Willi^iin Arm- 
strong', iu wiioae y;ini, he hjivs, tluTr an? ' dcfcctH ad- 
mitted ia the construction of tbt; broi ch, wtiem^f* ju^tri- 
dents have not imfrttpiently occurred by the escape of 
gaa and the breaking or blowing away of vein. -pieces. 
This &Uure, however, is not to be attributed to breech- 

Sir WiLUAJi AmvsnoffO boH invMi ia di-tail hb o^n yicvs of fto 
ailrantnp* of "bm-pli-lo^ulinj ; in his I'tiiii nn' Ij. Jur'; the CoMunitt^ of 
the Kousf: of CuuDHHu on Oirdnauo^, 1863, p. i;jS. 
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loading as a system, tut to tlie coimtructiuu of a jmr- 
ticnlar gnn.* * In like m&Tmo^ Oi^ikuii Blakely, himsdf 
aoadvocateof breech-lwuiing, and regarding it as ' very 
f|p?imble [f v:e aouhl f/tt Uj is ii<'t aciisiuinted with uuy 
syf^ttjTti yet dlviil<^^ej.l on which be eoiild pluce grejit 
ivlianct^; and he objects to the Armfitronjj Ijrrt^i^h- 
iottder because the yent^iece ' is only a Talve, and the 
first prinoiplc of ovoiy valTe teuig that the internal 
preunre sLould rmdcr the vtd/ve %Af9r, Sir WiUiam^s 
in a diamt-tricully uppoBite syatem,' tlie t^udeucy of the 
int^nal force being to open instead of to close 
it." 

The rifiing of the Armstnmff service j^ia consists of 

iL Mlutetl Ln>re/ Tlie iiuiii*)(T of j;ixntvrs 
\ he has varied from eight, in thr firnt 
^pounder to thirty-eight in tlio U- 
pounder field-gnn, and Hevmity-^ix hi 
the seron-inbh hore^ called a 100- 
BiFLiir^ or 7ZX pounder.' 



(reoeml Bonimn, in his work on Tlte 
Skrapnet t^Itell, 'to aiqipoM that the vahie of k f^yrtftm 

of oi"i.innuc^:^ depends on the guu aloiic ; whrfhor v^ith 
:i siiinolh or a rifled bore, the j}roj/-ciih'. ahvnye 
a more extyuded jjiilufcuce than tho piece which throws 

^ fy'^pcTf i\f thr C<-i<'-aUt9« ftf the SovM nf CbmiflOMOfr Oiirfjuiw?e, 
" TliO rifling 'jf Jim WaW'udiirf mir. n'^Kunblflf tJiiit. iJopt^il Lj Sir 
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it.' This imth n-as consistently kept in Tiew by Sir 
William Armstroiijf, aiid the coafieunition of prc- 
jectilfs, \\lutli';T stWiil or hollow, lia.s iieeii uniformly 
calciilnteil to tLike ailvjiiibi^e <if th*' principle that an 
elongattiU simt udniits of increase to tlio woight, with- 
out MigiTiHTvting tJie reaiHtAT^ce af tht air iiiorwning 
the eectioDol arecL The forme of prcijectiles wliioh he 
tried were cxcocdingly numcroua, and he came the 
concliiaion that the one best adapted for acouracy U that 
wLicli U tiie jLoarest practicable approach to a plain 
cylinder, with flat or nearly roundfid mdn,' 

lUit hi^ ftim wai^ uuiiilv ilincted to construct such a 
UoUow prijje;;i:i]e as wuuld unite in ili^eLf the several 

tiOM^, IHU'i. A]>^vndtx, p. IGOl In lli^ ripiir?rf '>f Im6 c\jivrjim-ii] « »ii llir' 
TOtalLuL of li'i* jtrrjt-rilei acMiaon<il by 1 in rlJling, Wm.mam Adm- 
mir>M7 r«rciT(lcd thefidlo^ng rarknu dift^rvulJiiu ; "tV.fi ppoiilinr 

tcimk'nty tf .tbi vLMlion ktHskiij^rLDmii'ir^uhu- r*ii-m (H-'Ic.i-^^j ; an:l hi urdiT 
to iiiT«1i^t« «xp«rimenull7 iJu natum cif FliU ftction, 1 Mnntmm^d &tt 
uppuiulub whk-liatTliuibiciLl'biillatGanld hj^jmt nun rtLp^d 
lOtntJnn. jh il l»o Hion ftU!t|Pi':i l< cl in a. niHniKM- wMdi Irit it in-r 'i> tuvn in 
any (lirtr^t inn. Wlien ibus (tusi^iiili'd, tiK rotitiog bull-'' I'^tliil iled the 
nnn^ Terodrkublp propcrticB m are poesrsted tlw nvulvitif!: diim In kIm 
lecoiitlv'iuvoikrtKL mali-iiiu^iil oulL«d tka G^tvtcap^^ When ^trfs'-nrc vas 
f.pplii^l t't filluT i-inl rf till" fli'" *iMrem**nl ivhij'fi T(M>k plaoe vns 

not ill the (liKCtion af the p4TflS3rie, but at r^Ll m^lcs lo jr. Tliiu il 
vntual pKSMra 4f4HiAd lh> ute bornoulAlly, it4dU hirnX proauirv 
ilHtectcd il mlinUy. B^t llic importMiit pdnt dit^'h-^ «u tjii>i, Tfiat 
tht tiniorc^juirr 1 To } rixlui^ thp.-v lud-m-t ninvfnonl'c Tus-nmc jireflf,-.- 
as ll.i? YelndTV iiicrc'nsr^il, -ii.d, r:m^iTjij.?TTiv. ihiil ill? iimounL of 

drfl.i'ctjaji ^Tiv-iJui-'Cil ill a tjivcii t-iiuc- Lij n given pr*-^j?iij", dimiiiiklvfl hjs 
\h9 rotation im* (wwl«^tetL IfcWf all distiirl^iig lbn«fl -tMch opar&be 
Upnn a prfgwril* durng: ils fliglit- nui'^t nccpfflirily bp of reiy ehdrt 
conTinunin^. nr,d I'.in tli^ . oforo have "bnt Uulo iaflacuce ia divcriicg tie 
axia when Lliui j^titToncd V;^ ivpd rolatiou.' 

I 
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characteriaties of &olid shot — diRipnel uid canister ; 
and this he accomplished hj the production of his * dt^g- 
iiient siidl/ whicb can Leet- be described in the language 
of it^ iu^'cnhir : — 'Ifcconsistfi *jf a very thia cast-iruu 
shull, the interior of which is composed forty-two 
B^ment-ftbaped i^ieces of e:iiL irtiu, bulk up in layers 
around a cylindrical cavity in the c^mtrcj which con- 
tain tlie bursUng cha^ and the concussion arrange- 
mentv The exterior «^ the shell is thinly coaI^M 
with leadj implied by placing the Hhell in a mould, 
ttiod p6iiring molted lead arouDd it. The Icud Is also 
allowed to percolate among tho a^;ment&, so an to fill 
iL|> Hl,^ irLfrf>tice,s the central onvHy being ke|j1 open by 
t.lif iii^-crticu ot a ir^wA onie. In tliis ^t;ite tlie proji.< tilu 
IH s.) eorripiiet tb:it it may be hn-.i tbruUgh nix feet 
of html timber, wiihi*iit injury; while \U rc'taij>Umce 
to a bursting force ia no Bmallt that les^ thua one 
ouooR of powder ie »uffident to Ijreak it in picoee. 
When this proje^ale is to be used as a abo4« it le- 
quiree no preparatloTi, bat the eKpcdieney of using it 
in any cave odiervise than aa a didl, is much to lie 
[loLibtefl. To make it avulable as li shell, the burstin|^ 
luije, Ihe concussion arraugem«nt, aiid tfie lime-fuse, 
are all to be insei r.pfU the burating-tabe entering first 
and the time-fuPe being HCicwcd in ai the appx. If 
then the timc-fuac be eorrectly adj^^pd, thi: shell 
will explode wfien it reaches within a few yards of 
the object; or idling that, it will burst by the concus- 
sion amngement when it sUikes tiie objet^ or 
graitea the ground ixear it. Again, if it is to act ae 
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" ciuii&tcr'* upOT> an euemy doi^o U' tlie gun, iJje n^i^nlji- 
tor of t}\{} time-fiisn must Ijf hirneil tu ztro ini the 
jicaLi^ aiKl the dkell will tbcu buj^t at tlio lu^taat of 
quitting; tLe gwn. Tn <^vcTy oasc The shell, biirstiny;, 
eprefuis into a eloud ^of pieceSf each Laving u forwiud 
velocity equal to thai of Llie ihell at the inataut of 
fracture.' 

'Oue of tiiesd ehells havm^f been bur«t ia a closed 
chamber Trfifre the pieces could bo collected, they con- 

and 12 pieces ut' ftisi , lunkijig in all 217 ]>iece.s. It 
'pVjis uo uncommoij t!nn^' lor one of tliein to maku HlO 
haim ID a Goluum of torgeta^ at a dustance uf 3^000 
jnrdB, and iwalarcre ftrc^wtaoD of the |rieoo8 wha dep- 
rived from the lead, it would he geen tiuit the lead 
added greatly to the efiideiicy of the Ahelh* ' The 
uierita of this remarkable miesile are incontertable, aod 
the lIouBe of Commons of 1863 have stated iu their 
report thnt the testimony was uvanlmoos in describing 
i; 'aa the moat dcaHructive wt^u.|x*u ever iiaed agaiust 

FebruATT l84Ck like ao — mj oihar pofnto aamiftettd yftfa toe mxDiif 

impriJV' il c>:ii-4tm4.-r:on of <rRlraiiic, ^hs vnf^talitj of the liine-faM 
I k-^l bT Sir Wm mam AuasTBoxn for lii* ' sennit hW'!!' W lir-.'ii 
goiilOrtled by tlcnrntl ^^^UHAN^ *>i the. Bi'Iguui senucfl, who ass&rtt lluiL 
b« vfM th» fint invMktOT, although bo odmiti thufc Sir Wiuux inlio- 
ducpJ mmJlfli.-ut:on>i i "i ^nlf r to iJlapt it lo hi^own ahtW. In the jiifitic* 
of I hi-'* claim llir Ordtui'j-x Sr 1*^-1 (■-'""mii:«', t<j wliom G^iifttal 
hoifiunv's cunpUit^t woe buWrnmcdui ItfdO, do uuJ. c/iiii-iur. 

I oUa:ra tSkau KOTembAr iSfil, Icm fiofoir Hoi.ukd olriAinid ft 
jiftt«rtt Ibff ■ alHdU tftftds -ntk smlL iwgBiBnt«1 pie^ of metnl, donly 
pMfc«d ia layra b^rfnvn the out^^r east ami tht bantingduge.' S««* 

f a 
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wooden j^pa, and the most formidaHe in range and 
effect" 

Mr. WhitwoTtfa, In the cour^ of a dincmtf^ion at 

tiR' TiisHtutiou of Civil KDjjini^tis iit ||\ briiavy 18*iO, 
inHiiiatcd that a sitailar effect is pradnced in wliell 
tircJ from his own ffuii, Ijy e^-orlvf/ the iron tulit^ in 
segments iriteiTLaily, iuj^ejid of IjuUdiiig it up. on the 
plan aUopt4!U \>y Sir Willijim Armstrong, of distinct 
piACfw cemented by lead. When tiFCd* a shell bo pre- 
pared wafl broken into ' any doaired nnmber of ftug- 
mente, aooordmg to the frroovea inside; und lha of 
these fragments could be regulated bo as to render 

Tin; Jirld-L^tniu;:;*' of the Armsh'i>n<v r^unBhowsas mnoh 

wliidli emblesi the gin> t<i be turiii^J hi 'azimuth,' u& lui 
aatronomer v^onJd si^» and witli all tho preouioD ;m 
astrOnnmoal luslmment.* The first guns made by 
Sir William were fitted up vith a * j«coU slide/ up the 
inclined plane of which the giin glided when fired, 
^Rficending to iU original portion by its own gravity ■ 
atter eadh diaehajgc Thia was afterwards abandoned 
ill field -pieces, but was n^ed id the ti:iv\, whoro ?t is 
;i fioiiit of grcjtt iiri|Minancf that a hrccch-foadin^j; <;uil 
HiifiuKI he self-!K:!m;^r iTi thin ]iarticuln,r. to ohviato the 
efi^phjymeiit of hands in runniog it out- 

' To Utese,' fiaj3 a writer of Unit period ia the Edin^ 

' Edhib^o-ji. GtvuiE, ISaO. p. 531. . 
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hurgh Remm^ 'arc added several mmor adjii=tmenls 
whicli «re tedious to deficribe, but the result of wliiuli 
i<^, ihut from lifuiiL^ Uio rudest of ui:;:|m.ih .trr^Mery lias 
Ifeeii aflviiaicni to be nearly on ;i par TiUMjliujjicii.lly with 
the rito;i.in-i itL^iur or jiower-Jo-jin ; ;uid it dillers as 
eeseutially from the old caat-iron tube dignifiod with 
the mme of a gun, as the railway tr-di>i of flio present 
Uiby iliQvnt from the Rtage-ooadk of our forelathcrs.' ^ 

The workmanship and material of the gun first sub*- 
mittod to the Government were pronotinoed by the 
War OMce authoritiefl to be * bo iiufierior that notUng 
ei^iiiil iu the^v rpspertu could be looted for in the 
oidiii;uy ^lupply'* from the Rovui i.ictoriiM; it^ 
jK i lorntaiLOG ns far -luriKL^^id thftt of iu prfdc'ci s.^or'^, ;n 

it oxot-'llod theiw in iiiL;t'Quity. Wliilst thi^ jaii;^'!' <.if 
the old picf'r.'s ivndfl Di>t be tAU-A tuk beyond 1,000 
yard^ if m far, the Annatroi>g aa-puuudcr made good 
pmctiee at 2,000 yards, and vrith a chai^ of 5 lb& of 
powder, ibrerw shot and -shell upwarda of five E'ttf/Uitk 
miles. From a difitance of 1,000 yardit it pierced a 
bulk of elm three feet thick, and m one Inf^tHnce sent 
H holt 400 yards beyond it after pflKAing through the 
timiA r. oomfxtrt^d with an ordinary 9-poiiijder 

Held-pioro, t)i+^ ijican diRWeni;o of raiij^'e in the Arm- 
strong \vii^ iis jjirds to 147, Hnd tlje imini lateral 
deviation O'H of a yard compared to V-} yardi^j 'in 
other words, the AnuatriM^ could bit a target £ £t. 6 in. 

■ E'fikrmrifh F^'i-ifi-. April IS^iJ. p. .'iM. 

' Htpvrt t'f the Ordnmux Stiat Co^ii.Uttt: io U^c ikcrttaty fcr War^ 
July 1865» 
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in diameter at IjOQO yards, ^diilfit the service gun could 
not be reJied on f^i hit a haystack,' * 

The SccroNiry ot t^tatt? l\ir War, G^euenil Peel, w}h'ti 
flcsoribiirg the perforinaifce of tlie Armstrong iii. 
the Kuiwo of Oommoiif^ in the session of li^oif, said its 
'accuracy at '^000 jards wafi as sevsn to Oiie compivrt^d 
mill that of the common gan at 1,000; whil^^tat 1,000 
yar^s it would hit an object erory tiirm which 
atntck Try the comtaoik gnn only once in fifty-aoven 
Mmes; so that at equal distances the Armetrong gun 
TraR ffty-fievciif tim^ aa acuurat^ our ordinary artil- 

' (ji juinil PiiEJ, ^jJCftA JAtf JJt/ntfc of Cu^tm^riw, JLi;:i:li 4, ISiSO. 
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IKE TTHTtWOHTH GM^ATKlPXrOW OT TIHG ARW,srROT*a GUX 

HT THE WA-E D£PABT3rBHT. 

ITTITH the completion of the Whitworth rifle, aa 


T T described in & previouB chapter, its author, 
filling ID hifl cotiTicttfni sa to the truth of the principle 
on which i( was formed, felt conadoas of having pos- 

eeseerl himself of a syat^m s\i/^Lr|>iible of extension to 
orrln;iru*c of f\ip Inrcfr'st calilne not les.^ than to mufilcota 
of tlic ftfii;i [ loJ^t bore. Aft ^Tiitox ^ht-*, /ipvopoy nl' 
own tfittory of the. cVi^rcx-cry of aniUeryj the origia of 
whioij ho Qscribee to the iieol hero of hid grand epic,— ^ 

TliA hnpiLtlnn all Admired; and cudi, haw lie 

To be the inrontor miMed : — bo auf it M«n'd 

Once Ibnnd, wlikfa jst wiflrand, moat -vould liira dunglit 

Iiu|iOfi±u}Je.J 

AlliLsion lias already iieen made* to tbe circumstance 
thjit puDillng tho ro-baiihling of liie sliao ting-gallery, 
winch blown down by a hurricane in tlic winter 
of 18o4_ he had occupied hisatten^uu with the making 
of a Tiiled gun in Bf^gmfiaiSj on a plan resembling 
that on which tJie earliest cannon were built up 



' See a^tUf Faft I. cih^ iiL p. 36. 


120 


MR. WBTTWORTm 


[flirt 


with WviH HccuT(!+l bv hoops of iron. Jii'^iili s wliat was 
gained iu (lortabilitj by this iinult; of c.nistvuction 
he hoped ti> atc^n snp^ior fiiuilitiiss fyr rtrstoration 
and rf^]>Air ; »uuc*e ilm giiD could be tiikeu to piecea, 
and the dimeodoDa of eadi |rart lieang accnrately 
detcmiiDcd by gauges any individual piece could be 
replaced in case of injury ; nor would the whole bo any 
longer liable to be rendered uselefls by the weeing out 
of tli*^ friuf-li-Tiol^!, Tina ideu be iiuv^tr fully matured, 
Imh attt'Titiim ln'iii^' .ibsorbed by the proHnitig' iii -vH^ity 
of iiu|fr>viiL'4 rill' KiL[ii:Etl nuMket, To wliich In- afiplicd 
tbc funiitilu oi jtoly^ouai riUIn^, origiualiy iutcudud to 
be euilioili«'(] in tltc Mrgmt^ut j^uu. 

Between the years 1654 and 18^7, he was ropeatt^lly 

Eoticited by the Comnuindcr-in-Chief and tlie ^ilaster- 
Generftl of the Ordnance to extend liia attention to 
RTtillpry; and brass blucks were supplied to blin from 
the Koyal factoTy^ 6, % and 12-pLiurtderp, which, ai 
the re^iucst of the (xovtrnment-, he rlHcd poly^nnaliy, 

all reported on fLWOurably ; and when T-ord I fjirdin^'ej 
accompauiod by trKinjral Tliiy, the thief of liie School 
of Musk^'tiyat HyrtkOj visited Mauchestor in the spring 
of 185Gj to be piesent at Mr. Whitworth's trials with the 
Dew rifled muaket, be wan so frtmeic by its exlraordluar}' 
porfbrmanoc that he expressed iiis wish tliat Mr. Whit- 
worth should proceed to apply to fyrAmmm the 
same Kysfem of rifllnnf which had proved aingulaily 
bucce&sful in sriudl siirni&. 
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Blocks for three lira«K 24'poimder howitzers, caet 
solid ID the Royal factory at Woolwich, were accord- 
ingly sent down to Manchester to be bored and hexa- 
;^on;i,|lv rill' d. 01' tbese one was ^i^'ti tvT tn:d to .^lioe- 
ljuv\ne>JST wlicrt' its |>eFf()rm:iiiL-e WhIS ut iJiiil liriio 
lYi^rnnli^ii ii^ rtonictiimg r(?markable. With n clunge c)f 
2^ Im. of po^vder, uiid at aoelevati^m of 14^% it si jit nu 
eloii^ited projectile a diGtan«^ of 3,240 yard^ Aaotiier 
was ftntd on April 1*^ 1857, in the grounds attached 
to Mr. Whitworth*s reRidenoe near Manchefiter ; and a 
few weeks after the eame gun^ in <^er to teat its 
rangOj was again tried in preaence of militaiy officers 
deputed by the War Office, on the sandit in the 

iiurih Nfri-si'V, n f**w iiiilt^^ from l,i\erpoifl. Up to 
tlijit r.iiiic, iicconlirig to Sir lL»\v;inl l)<ni;;'l;is, lln' ordi- 
nary mii;^<: (jf a if4-pouinl*'r with a cli;»v;^o of 8 llji*, 
of powder tii'^'d at sm di!v:iti<m of H", was 2,200 
yards; — Mr. Whitwurlh^s rifled giin, with a ehar^ 
of only 2^ lbs. of powder, fired at an elevation of 8^% 
sent a shot of 24 lbs. to a distance of 3,d00 yarda, 
being nearly two mSea, This range no &r exceeded 
antioipation that sufficient caution had not been exer- 
cised in ptftlect.in:r a locality iree from obatmction ; M.iid 
the shot, Jifr+^r Htiikin;^' the ^and, ricnolicttcil to tlii> right 
ol' thtj Wui: of lire, and i^nti^riiig :i iiiunue villa, iioillj of 
the vi]hi;rt: of Waterioo, it rollod upon tha carpet, 
fortunately <tt>iug no greater iljim^ge than demolishing 
the window and astonishing a lady who iraa seated near 
the drawing-room 6re^ 

In KoYemher 1857, fJie third 24-11), howitzer, whidh 
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Lud been ^^ent to Port<^Tii*>ufh for practice oil board 
the training &hip the * EvrelVnt,' fired ^liot. i>f :i]H'nidiar 
form, which will presently be dcficribwj,' which success- 
fully displayed the singular property of mamtaioitig its 
dire^ CO UTHB under waUPf and pen^xating eight inches 
of oak, three teek, helaw the sur&ce; an exploit pre- 
viously held to be impoBuble.' 

In the course of two years Mn Whitworth, Ht the 
roqiiest of the Government, rifled in alt seven braF^s s^ina 
of (HirL-rorit <vilibT'rs ; the MiK:ks in every instfiilco beinfv 
pniviilt^il tor liLtLi tVom the Roy;il fonnrh l ir^, lii e!ii.!l 

of tbc-ie in^tajjci s the ^ysfcrn applied w.is tlie fia-mo in 
1856 ojhd m that used by his Arm at ibc prr^ont 
days ^ rifling and its jutch were almost alike, and 
the projectile ynm the same, with tlie exception that 
the rear han nnoo been taperod in order to mcrenm^ the 
range and steadineeB of flight ; whereas at first it was 
carried paiallel throughout^ The giin was a miuzlG- 
loinler ; and its exrellf^m^c won the result of the tame 
cottibinjitian of conditions s^liioh hat] ulitMsij iinpuitcd 
SUrjiJis^^in^^ (.'xcelleiu^e to tlir \Vhuworth nfTe, 

Hitiiurto he h^i acte<l in friendly concert with 
BUCCeeaive SerTfitiri*."^ *j[ State, and in cordial oo- 
openttion with the War Deparboent, bul in tlie year 
1858 a conjunotare arrived, the consequences of which 
were caleolated to chtmge that confidoutial relation. 
The period is ^11 so recent an to render it super- 

I Sec p'i.ii. Pari. TIL chap. K. p. Sal- 
' Sir HoffA&n DfiuoiAS, J^^zntf Gtimury^ p, 49D. 
' Mr. WiitiwoHra's JiWfflcr, Hrpo,-! of tin- S'-hct Coia^ttee^ tU 
Houtt of i^AStims <Bi Ordnanet, WGS : %509, 2^77. 
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fluiins to recall the lo nifmbraocc of that itpprt^li-nsinii 
of f'jvoiirn iTivHsinn, which disquieted thi^ country in 
thci years 18i>8 awl 1859, and evon down to h kter 
time, France was bdievied to hp cniitonpktiog a 
deacont upon our shores; enconniged by tiie knowledge, 
^vhi<^ it was scarcely poeslble to vithholdj of oiir nti^v 
unpreparednesB for any sudden attack. The Duke of 
WelJingtoD, some years before^ in a letter which h& 
addnwited to the InspectoMrenerai of Fortifications, 
*Sir Jfilin F, Rnvjjovnc, had pnint^d out Iti rlefuil tho 
fl*^f<^<"t:^ of our p<is.iti<-n, and tbe danger to winish Hiey 
e.\|n»:i'd iH. Tfmt letter, nolwiLlj^trLtirliTig llirr non- 
■ii[l(^iitial iiat.uro of its contentn, hiul by fiome uicons 
obtAmed publicity, Aod it nntnniHy aaired to increaae 
the semdtiveness of the public mind. 

Shortly after the close of the KiUAiaQ war there wns 
evideui^e ofiinnffiml addvily in the J^rench aisenahi and 
dockyards ; where sot only iron-dnd shipa were m pro- 
cef« of constmctaou, bitt veuek of sitspicioos traild were 
boinij: prepared, mlcitlated for the liiiuliti^r :jf fjivjiiiy jiud 
troops, Stiuiling rrfiorfs nero in cin'iilaruin re^.p(;ctin^ 
thft it:i|)roverneiit..s fhen Tnaitle. iir.f only in the rifle for 
the line, lnU in rifled cannon bi^th for lield and sea 
aervieo- The tone of tlie French press w;is t^xaJtjierated 
and sullen; and the 'Colonels' in the French flrmy d&- 
spatuLed angry and excited address ea to the Emperor, 
damotinng to he led to Uic sock of London- 

In spite of the waminga of the 1>iike of Wellin^on, 
the measnres adoptefl fi^ naiiontl defence agwnftt nich 
a eaUiLiiity had nifnie bnt tardy pn^ress. The great 
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naval arsenals were imperfectly protected, and the 
TumicroiiH cdmmeivi^tl potls ami Ijarljinirs a.joiinil llic 
co^ist wtire utterly d^titute of defence, Even if for- 
tUloiitioTiH had beea constructed, there were not iDrcea 
to garribon them, nor a movable army »affioiently «tron^ 
to encoUTiter an iTiTading Rnemy. In this emergency 
unusual eaxnestaiess was displayed in embodyiug 
militia, in training local artilleryj and in raising and 
orgauisinfT volunteent in every district of Great Britain^ 
Tiie measures adoplcd by tl»o Wur Department for the 
prortaetiou of Ltic ErJi^'M ritlo, hnd ti] at the disposal 
nf tJie <iov-'riiin.'nE a riflod imallurin <>f In^Hily-imprnvc'il 
cotiHtruetum ; but up to rlL'it time the question uf ritiad 
ordnaiiiie, Jiud the uie-ana of obtaJruug au itdeiiimte 
supply of artillery of aaccrtained excellence, both for the 
army and tJie navy, although cngorly discussed, had not 
as yet arrived at any practical solnldon. Lord Hardline} 
to whom tiie eouuLry waii ao much indebted for origin- 
ating and euBtainii^ tlie moreoient for improvemetit 
of rifled arms, had retired from the army and ilied ; and 

jiltlioii;2;li the i^pint wliicb he hjul iDfiii-edijjtij tlic military 
defjy.rliQLiul'i Lud iiol dt^^lirird, ['periition.-: had btrri im- 
peded hj t!ie t:hHtnt.-e of iiiini^te:?. iiud the new orgatL- 
iaation of d op f^rt incuts, bj which the War Office 'was 
eeparato'l from the profcsBional adui-ini&tratioii of tho 
iLTuiy. Mtiiuitjme the varieuJi models of rifled cannon, 
alluded to in a previous chapter,^ had been fliibmitted 
by their inventorg between 185d and I8dS. The Arm- 
etrou^' gun liad been brought beftn^e the Duke of Ncw- 

> See *a??^tf, Pkrt IL ehap, L p» 83, 
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castle in 1854, and its performance drew from Lord 
Panmnre a Iiighly laudatory notice in 1858< Mr- 
^^'llitwo^■th'5 rifled caimoii haJ aho been trie(?, and re- 
ported *}u. tUvfjarubly, on J^evt^ral ocr^iRirirH hi IH.^fi ^iml 
18h^7; but. stiH no finul decifdon iiad been come tk> in 
relation to oiiv of tbo^f; ofT^ed- 

Ttie subject bad become one of eerious interefit; 
and public ansiety was aimued by events occurrlug lu 
rapid miccfFRion. Thci Crimean war was just ended, 
bni the moat formidable lerolt on record was atill 
dceolating India, whilafc England herself waa beicig 
menaoed along tho 'liiLe of her own shores. The 
question of rtrchianrR engi^^ the ftarly attention of 
tli(t K;itI of l»c:rl'v aud bi8 Cabinet; and in Auguat 
L86tf, UcTirrul \\ < \, Seeretary of State for tlie Wnr 
pf^rirhrrifnf, ■ tiuding tha^ the subject wiis not makinjf 
boad,'^ and t'lat other countries were lakinL^ II"' load 
of Great Briton, directed a report to be torttiwith 
prepared of the reeuJta obtained up to that date, in 
the trials thait had been made of the several cannon 
tendered for adoption into tihe servioe. 

A siimrnarv was acoordingly drawn up by Colonel 
Le+ViA-, wlio then occupied a confiiie^tiid pofiirion m 
flcicntilio advi.^cr to the. Secretary of State oti matti^rs con- 
nected with artillcrj. In tlii^* doVument f'olonel Ltfroy 
represented that the prospect, as r^ardeil large gnns 
for fortiiicationa or ships of war, was not so encou- 
raging as that for field guns, which might eventually bi3 

' Etddence CikU Lcfhot beibre tJie Ordna'oce QfHiiniiiie of ihe 
Houne of (hmaons, lSfi2 ; 364, p- 16. 
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obt^ed vitii lees difficulty. The Armstrong he said» 
tiion^ one of the most ^ective hitherto brought for- 
ward m a light gim, mw pTobaibly incapable of being 
made of large calitwe, from its es^eumre character, as 
well from the nature of the projectile, Wbitworth*a S2 
;in(i i3H-]joimdera afforded great facility of luridin^, with, 
proiiiiso of great itct^uiJit^v ; aud the fiold-gimj? on bis 
principle had succeeded remarkaljly. (iftrrisoTi gnm, 
hi-Ah. on Lfkucaater'fi, iil&keley'^, C^valli'e and Haron 
A\'ahreiidarf'» svHtem^ were each in aonae pocticuiars 
objtictioualde. Oolouel Jjefioy was, however, oa the 
irhole> of the i^nioii that ^almnfit eveiy elomout was 
waofii^ 01k vhidi to buo a dedaion as to the adoption 
of any one aystem^' ^ and he reccnninended the iniinc-< 
difite Hpjioiiitment of a Comrmttee on Rifled Ounn^* 
>vitK iastructioua to f^^JiTnin**, wifli iLe leii^l [lOSKiblo 
(leliiy, nil tlie hejtvj- rifted gujis uxtiuit, and to rondpr 
a detiulud jL<;^;ouTit of tbeir respcctiTC pcrftjnttaDCt3& and 
capabilities for gai-riaon and naval serv-jco. 

A fevr days after the receipt oi this Heport, Oeneral 
Feel acted upon the suggeatum of Colonel Leftoy, and 
in Au|pi8t» 1858} nominated a spedal oamniittee« to 
ascertain the beat form of rifled gnn ofiered up to that 
titnej not for garmon seryioe only, but Cur field serviee 
OA well. 

' SeL' CoL Lti'kOY'fl JlfjiiTU Aj^>™lii to tJie .^wVpnrf taken by the 
Q'jii':rdiifHi i)f the Hvnu aj Cvatttemit im Ordntaux. 18(^3, }i, H7. 

" Ang&at 90, iBflfii The mcsobcTB -wait Co1«miI Mrcctnnx, E. A. 
Frmd^', Sip WiT.i,t\« T. Wseku^ RN., ColomJ TV, X Sktthb, JLA., 
MEijor WEJ[Vtt, B-M-A,, Cn'nnpl P'ACtVIxak, who rfij'jynfil. and 
Buti^ti^di'cl by Ciiptoia J, Hai, ILA^ a^id Cajftaiii Am)ui!W NuhJjE, 
Secniiffjf. 
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Haying been directed to proceed ' as speedily as pc«- 
dble,' the eomtnittee fiimielied their report uitluu lese 
than three months,* In it they stated that, of the aemt 
gnus ofiTBTcdfor their condderation, they found that Jive 
presented so little auperiority over the old sniooth-liore, 
that they conld not recommend them for further 
expetinient Tlie iLELetitton of the eomniittee w^l^ t^on- 
serjiiei^tly i^onrrntviiff^d on t.hfi*i*? of Mr. Armshrrmg 
and Mi\ VVtiitworth; and it appears th<tt thi: I'xpm- 
mentB Avith the lutter, weie not of extended a cha- 
racter as tha^'" wiHi the former; probably, because up 
to Lliab time Mr. Whlbwroi-Lh had only acted under the 
orders ol' the (rOTermuent m lifliik^ biooks supplied 
froiQ the Eoy&l fbunderies; whilst Mr. Armstrongs, in 
addition to rising, sabmitted likewise a system of his 
own iuventiou ftyr couutruvting a gun with a form of 
p[\rjr^^li[r, (Lud an anan^enieutF ior loadiu^^^ oil peculiar 
to liiiiiwelf.' 

After a \i'iy few trials with the Wliitwurtii gUD, at 
wliicli Mr. AVhitworth states that he had had no opjuyi- 
tuniLy giyen to liim to Ije present;' the S*ilect Com- 
mittee reported that th^ found the projectiies had a 
large and r^iidly iuereasii^ deflection to the right, which 
obstructed accuracy of aim ; and that the shot and ahell 
used with tht! gave different ranges and dLC¥ei-ent 
degrees of accuracy; that of the shot' being greater 

' Dolled Svv. 16, IftjS. Il ia appended to tbo li'rpoit !h Sdtui 
Ci>mjiiiiti!e ff this H^ttn,! 0/ Ct/zmaosj on Ordnance, lfi62, ^ 166. 

' S^ort 6/ the Bonze fj Cim»fmi QmmlUm on Ordmauie, 1893, 
p. 4, 

■ Eadtnce, Jb^ 2,416-7. 
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thitti thnt of the sliclL The ^<Hnf, ton, Wf^vr^ liable Lo 
'jam' iu lonciing tfiat very careful wastiing and drying 
of tlie eim woro indie]>t^ii-sal^l*^ ailer even' round \ and, 
ttttbough Mr. Wkitworth had orercoiod thia by the jm 
of lubnratfng imds, which 'appeared Ui auKWCT well,' 
further kids were seceeBOry to determine tKeir nifH- 
ciency to enable waabm^ to bo dispensed with. 

On ^e other hand the committee reported that two 

of yiv. A rrri*^ii-ong's bretjuh-lotttlmg rifl«l guns (fin 18- 
pnUDdof Jiiui n, I l^-pMiiiKier) csliiUiti^rl pmvi^rs of r;\nge 
iind |^^(■^■i^^iol^ fjiuto cj;trfif»nliTirivy, whiL^t. Ins pro- 
_j<?oril(! w:is cjvpnblo of btiuj^ used ckber an ulifif, or 
S!irflp?iHi ^htOI, in which lattt^r rjipjicity the diwtruc- 
tire cfi'cct appeared 'to exceed that of any hM\ in the 
Bervicc.' !Mr. Armatrong also laid before them a perciia- 
sion arran^fement frir fiiRefij of great impertonco. Both 
in r^mge nnd penetration the committee represented the 
practice of the 18-pannder ArmEttroTig gnn as ' probably 
tln^ ^^rpjitft^t on record/ although it had wince broQ rx- 
cmloil by his ^'i2-povin*ler, which nttnhiinl the nhtoninh- 
ing rangy of t>,173 vards,* £u the easy of the Atniwtron;j 

irtiow null t-pmndra 8sv>> a o: 9,GtlO yardMinil imiwh-kIs; aod 

hla ll-prnnnliT rm'* pxp+^-:'.liTif: lf>,StiO yard?, bpii;p vrv MlTli- ■^liort of 
six vtiL-e .' L^nl Hh^iuiitT, ij-l hii-' m.Tii:'iLi;ii, umltTluuk 'liHt. Sir \^^:E.]jtiir 
^ljt3CiTBdc40 Bhonld produce a gim qjade ciprrMly ^ -iiii^^, irfaioh 
bhonld BnrpHM anyt^ig e^iibitcd bf Mr, WniTnoin-n: this pUdge 
liJiH ]]oT. yet bem rtdewntd, "Unt on the ctmtrarT. f^lr ^Vh.itapi, tjI Ur:' 
Irgtirution of Cc-vil EngiTiarM in IBOO, rtat^Hi lluji ' iKJ utrli tlic |julli.3 
iH -ilv/jiy.'i ^v[>livuf^^1 Ity the Utdirmmit of Imig rin^.rt, ji ^rsat deliwion 
pnrvailcd oa tho MlgMt:' such extreme dirtanccd rendtfring: ncmr^ 
of aim impOMibl^ so Ilut the fete of a haltl'"', hoiv'PvtT Yi^fl'-'t^ 
wvnpuumi^t twvcuuid ueirrrbe dcudisl lij firii:^ fnmi tlit'm, — Minu£fs 
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gun the employment of water wae necessary to remove 
the fouling; ;md wIku tirst :idopted, the working [in 
this acooiint wa^ jitteiuled with sr-iiom inconvenieiioe* 
Such, however, war^ their fa<^ilitj of IdJijiiji^', Llieir ^u;- 
ouraey, and Lipporcut durability, that *the Cuhviuilliw. 
on Rljied Cannon reeom^iendcd tJt^ imtrudmft intra- 
diictii*n of gwia Hfied m Mr, ^rmatrcm^'a j^ri/tiovpU^ 
for special service in thA fieltV 

This Eoport beaie umnifitakable traces of tii« itrgeucy 
awi speed witb wfaich the metnbera «oudact«d tJieir 
enqtiiiy, :m\ prolMvhly to this cause is to be ascribfid 

an (iiiii-isikm, muoh to lie regrettwl, since it Yitx^ uuce 
uthndud p;rouiul for complaint liy Mr. Wliifwurt.h ou 
thc^ feouiv lit |Hk'<ipitan(;y, ;uici iuadet|Tiat(i frr^-Tinin- 

Filiori lulu the mehtd of his gm^ a» compared with 
the attention be^tawpd upuu the oompeting one. The 
coiuiiQittee at the outeiet of their iabom had felt the 
impoTtanoe of visiting in person the refijientive Jk«:torloR 
of Mr. Armstrong at Elawicikf and of Mr. Whitwortli 
at Manchester, aceompanied by a pEoccical officer* 
Mr. Anderson^ the Tnnpeetoi of Muchin-ry at tlie 
iUiyjiil Aiaciiul. Thtdr object wart tc* e\umiiiu the [jro* 

i'fPr<>. LttL C''-'fE'i-j- Oft Ci-if--<tr''t:i-oAn/ Attf^frg, p. 124. Hli' ■.u'li<?r 
comii?l.:ofia vroiil^l stem ni'iich a Iir^rlifr vHli:f- (o rMi[ji- ; aud fn hih Re- 
port to the 3«i>;[iirj ibi- M ax on Kifcil Goiw iu l!io6» Lf j-liintrutcd its 
import£jue Tiy thoincidart vliidi cfatafly eotitribtitcd rn dtnet hfn iitt«n- 
\\m tft libn imbjtn U rIRi-<l artillery. *1 allude/ tlirm ^^ajh, ' (o 
tl:e mcnsord'li- nenicc tojib'ri-U ut Iiili'-rnaiui \\v u.i';iiii{ of |Lo fwo 
18-poundurK, ilirMled agaiiitl the Jtu-Ktiam, a dr^lwi^fo //rrm v^Jvch 
the HHamrtf^ hut liifkt tjs-iui nf iha rficmy etfliid nat ri:pl^' It may b» 
obBomid thnt tin- iwi., o4hcr gra^t battle? thf- pri',Mnt dAc<id«, Ihosi* of 
"ftfageDtri ami- '^i:triao. *v< rT' ufaiiily -w^yji the xattRf fif tin? ]-*n'lliOi 
Canimit rflycfj : biiL kbcse n'fi^ r^i^ight at distaiii^ which were uouMlc>v 
vlthinthe 'wfnenu^ range, tiie AltBo^ it iriucbSrWiLrnvdisauadi^. 
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oeEfies iLud modes of manufacture of caoh, aud thus 
to ascertain on tiie spot thaic particulars pecu- 
liaritie* wliich might enter largely into tlie question 
of oomparBtiTe excellence. They amiuged to go first 
to ElswidE, whicU th«f did; wd a time was also 
fixed to TiBit the works at Manchester, Bat that 
Mr. Whitworfch boa exprepeed himself i^^eved, that 

although Jaixious to Jivail lliti.solf <jf \]v.\,i iJ('t:;is[nij for 

fully exftlainini; Iljs [ttiH^i-'p^, ,ind Kiiinvii;jg u']i^j.l. In l^id 
alrivuly (loiu\ ixa well as whiil he was fiuthtr |>re|mrpd to 
do, he wa? (I' piivcd of theopportiiuity ; ae the cuntniittee 
ni^er mwU thm* pronviaed visit kin vjorhj but re- 
po'f'ted va favour of a comp^ig system without duly 
txaininvag hia. In alettertotheTifiuA^ hocomplaiQed 
that the committee of 1858> * irithout performing their 
promise to vieH hiB works and sec what was beiu^^r Uone 
there f and without aRbrdin^ him an oppoHiinity tn be 
piefHCTit. af, the compjinitive triaU of hU ^'lui, \\lif'n he 
woiil'l liavr^ sliowu tbciu what it could ilo l find withui^t 
even ^'iviQg him iu format iou as to tho result* ohdiiiu d in 
his absence, ahoiili.! hnvt? come to a decision jigjiiufsl it. — 
a reuuib whii-h came to his knowledge by accidtuit after- 
wardft.' lie felt that facilities had not been granted to 
him whioh were acccoded to his rival; uid liiat he bad 
not, as Sir William hud, af^^ortimil^ {pvcn for aj^ly- 
ing on the spot expedirata to remove temporary dttifi- 

It pos^^iblc that in ranting the omi^^siou com- 
pluiued otj the committee may liave been, influenced 

1 Octob^ Jl, 1862. 
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by tLe tenour of tiicir infitruclii.'ii^ cnjoimiif^ the iitmoHt 
po^ibld speed ; ox alreacij satM«^ of Uib sufii- 

dency of the AnoiBtroiig giin, or eren cotivinced of its 
aaperirMrity ovw those prodnoed at thai time by Mr, 
'Whitwortb, Ui^ may have felt it snp^uoue, afttjr ex- 
amining^ the works at Klflvick^ to oconpy mure titno 
]>y proceeding to tboee at Manchosto,^ But aput from 

* Bfforr ifio CoiitmiUpg of tha /I-^sr vf Co'iifimift on Ordnti'/i'je. 

I^Hve cjijilELnution d* cou» piirFiiL-U t[iu ComTiiNloo of iSfiS, 
of whfiYh be vw t memlMn lb iUt«L that In order ' to obtain 
CQroploto laformnlion iiyau Qxvafyct reti^TKd to ihem, it wts quite 
c'lnar lo th^-m thai lh<ro wcn^ ardy two Bjal^ms of rifluiK wifh 
L'lrHjiect whidi it wiw HiiviHibie to |^ into Ungthy or oxpeMivn 
oxpoxunont% itbaA mra Hr. AsMmoK^s And Dfr, Wutwokiu'i^ 
itm1 tbnt IMtan vm dinrifld to b« vrilko* to Huat ccDtlouit^n 
juiil flpollicr, Hp, TANCArfrsH. Efiitj t^-.'}'* sit liji'-t vero oo-^upii-d 
«x,[K:riTnFu1^ '&imuHt cjitiiGljr bRtircBD tlu.- WLitwoitli Uiid the. Arm- 
uiKHi^ giiDN.' * At flr«^' fao wUs, '-ve tltougbt it vtmld Iw DMouiy to 
\^Ht both ]Kr WnxtAX AajKWBom'a aud Hr. WriTwcfflTtf'* Dunurad- 
Torii w, 1:1 onlsT Ui iij'c*^rteiu flu ir mHvioJ of maiiufju luTijie j^miH : but 

Wmrwouni t^ore M./vrfowfrHCl/iiy^rH* o*dH' <122, 127. 115). 
Thoro fft «ooM obBonri^ in tiikt u it i« not qoito intelligildD that 'uo 

proposal of a ^^nn Mr. Wuitwuhth* fhonW tuYf "brfsn Uffore th<^ 
CommlJh^r ; ivL-'n L.itb in the ivLorrr (ff the r"Tnmil.t^H :i[nl in this f^vi- 
tViii.-« M\ '^vc WeltjaV WisMVAH^ it u inpii^ rbat of nil t^ofi« gunir 
vhicfa ttqr iKro bound to oKUnnie, thoy lachided Am nfi^jr in tJia Ant 
noaidj, [hojjo of Mr. AiutflTBOKc and Hz* VBirwoBTi^ r«garditig 

Sir WiLLiAu Wiseman rocs f n to Siij Ibat the CoBuiiillcc did PKpt>ri- 
muiit vi^ a gun Hflod on Hr. Wmtwoun'a prladplc, a O-pocuidet 

taking & 12-poniid pfojentUe, but tluy 'ct/nc to tkM ^omeiitsion (liaving, 
ill fact^ no other g;iin ^>etb70 Ibeni rary- the brass ^ns rifled un Uji' 
beiAgonal ptinci^Ji-} iiiii 3//-. AiMsritoKc't^ttw i««aiipc?sorio aiio(i*r«, 
aadTeaminertdcdita fidoptumfbr field aerrieo. . « . B&.Whttwmtk 
vas iji/ifrffifd the War Oj^rf that th« CfflnndttM viire going there ; ^ 
bTiT '^w William ".hinks ' lhc> had 110 ufjier pommunieation with him/ 
Od tais purt of tJie ca^e bia io^jniuilian aeema to be impi^J^cl. 

K 2 


m 


TBE AEUSmOUG Gim 


any qne^Hoo &ti to the amonnf: of evidence e:^chide(l, 
iixi ovemght \Y!\i^ thus committcil, such as served to 
imij:iir oimiidenGO in the retmhii of the euqiiiry, and 
to jnstiiy a douht in the uiiiid ol' ^Ir. WhitwortU tw lo 
the Hciiindnesrf of the decision arrived a£,* 

The Secretary of 8tato for War acted promptly on tho 
rocommendatioii of the comimttee* and the lig;ht Arm- 
BtroDg gun was adopted for field Hervice iu November 

ur/jijjjfoin^'isis £<tt visiting JJr, WmTttimrH's voriw wcn> not only 
fit^ijttf, but Trm ludt at dw nqacat dfUi* OoniinittH. On Sep* 
l«tuib*P ti>, ISJS, LqisI ITahdixak wmt<% l;y dtiyrtbn of Uroi^i^il Pfc>ti, 
to -my t i lt r-ii» Cniiimiri™ huriiy: cxtt il n d^'^'w--^ u, -\U\t Mr. 

bft AlMod Ihem fcr that |.uri'uno. Mr. "Wiotwrtin-H, in reply, Hiiiiiiliiid 
i]-t\ XiW^\iif uilJi which he ^rcrqhl do to At time thoy miffht tlliuk 
lit t't •••iiu- til ^luru'Iir'.r'^."; «id Colon*! ^ittdell, m aiii^wi*!', Pi-iil tJi(i 
j^peciiil Commutes iiniiuinr Ifr. WvjTn-oitTiT witJt t)m li'inn 

Them M probsUj wamt emfkrion m xeportiv|f Ihw oxplnraKoii et 

Sit WiM.'AM "Wrsr^ii-v, *tii'h :^ mjt Kutiafactoiy ?n rqmrda this ^inrtion 
of tfir Coinmittes's pr»wiif'diu[« ; nnd ld t furth'-'r M'n::"^ ■ i" 1 h < vld^ in'c, 
whilil i^ukgisiiig tho ranfft tnd accurajsy of ^^jr■VVJiJ.|AH vvjmk\f,'pi 

gmi* 1 w fiudJy ATDvs tliat ' from iri^ hB b«a Hcn of Hr. Wi^^ 

if fAfitlv iff gmu an /ptit" fqtN^/i bmt Ha bft* bail vecy litUa oppfirtu- 
nltj of fpumg th^^n ' f-i^c-'jsn, nnH im f^^w of iln- Wl ifi»Tni'i f^mi*; Irtvf 
hrWQ tricil* US rain[ian'd wi:h the AnnatroDg, tJoM ' JU mttnot any us ^ct 
iAAl »t ha^e bmt akii Jojho^/— (S39.) 

' rnlond LfltRoT, wLhil qm-'ilmiiiJ hv the Cwu>..uiif'r <.f iht 7Jf*«jF 
'.■f C'i'7iiit)iyAH on in IS60, i:s ho whcdicr Tfif S.^loct Co-niniiTti'i' 

cif IfiuS, iifti^r 'visiting llm R1q«ii-lc worts, and ojnfhrrmg wiUl Jdr. 
AnHATftOM dmo nfijpdiiv hia fpine. tad eone tu ^Tr. WmmiTiTJL's 
V ik ^ iiniL Aonrndnad hie inv^ nijoriA in tko mj.* luda Mply thflt 
' .^Er. WumvnRTiT at Ihiit Tim.' made fTf^t ;i FTTV't nf fiEs irni-lfs of 
ritlin'^, fhat the Committw irould hare iiolljiri; liy goir.tJ t" liim.' 
Thin answer is TmaftHifiwioij' ; oppgiidd U it id to thfl tact tluu JHr, 
WairnnirrH W vrittM btlhe time bothoficially \a the flf^crvlHiy of 
SifltBj aud iinoi^MK- lif fh^ rr('r:=,ii'nl of iIja CfluiTiiitter, C'oJoncI 
MircirFLL. "o 'Hjmminiic.i!!' i n rnrnuir n.^i, mji^ i.p oTprcjis hia s^tL^^tioit 
at tho prospect r^ivi.i; ^cju at hii-. ui>rk-. 


WOOTMJCS. 


1858, — but forefleeing tih« posMiliilily tbat * tmotber and 
superior gua ' mi^t be discovered. General Peel wisely 
directed that the suitability of those of heavier calibre 
for fortificationa and for the navy BhouM be left for 
future uouKii1eraldV>it. T^l Dftrby likewise enjoined 
cautioTj ; and in \\ l<;tter addressed to General I'eel on 
Doecmber 18, sjiid tli;tt 'Lp fhould ntMier doiil-t 

tli<; ^lii'Ljt'v in the present inf^itiey of the iuvi-iili'.iri, 
and wheu doubLlew time tmd experience will U>t[i Hug^ent 
improreoienrR find prodnce economy in manuiacturc, of 
pTefiE^ug for the immcdiato anpply of a ki^ number of 
gunsj of the first type and at the hi^rhest rate. He albo 
euggeBted that tihe firtifc orders should be confined chtetiy, 
if not exclnnvely^tothatclass ol' guns, say 92-poundGT3, 
of frbicdi we have had oaffici^t prool^ and that we 
slionld fkfer nny order f«r heavier guns till thu}' had 
been iJilInT ijnni- ti'st<*il/' 

On ilie "Ij'i'i^ioii lnutjg^ nia^le knowji, Mr. Avtii:<t nmt^ 
was apjiMfd to, to t-tatic on wLut terms ho would Ue 
ready to triiusfer bis diVovprie^, ;md the patents wliieh 
protected them, to Her Majcsty'd (K*vemmMit. To thiH 
he replied by declining to negotiate on the bagLs of a 
pnrchase; but expressed hia readiness to aseij^ them 
nncondiUonallyi bdng deedroua and preferring to muke 
them a gift to Her Majesty and her juiccflmom 'without 
auy pecuuiury or otbf.rvaluableconaideration.'^ Adeed 

p, na. Ihid., 1,^(13, ii'r.n-"-,', p. 4. 

' Sir WirxiAU j^aiaTK^wc, who on principle U *a opponent t* tt* 
■jitfm of mU potMil^ itetod to the ^auwlte of Or 
im Onhitatett ,1863 <li,D10) * bo UdMt aaj valv Ut the 
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to that titf'ect was accordingly executed on Janiiriry 15, 
1859, thus completing what General Peel, in cum- 
miinieating the fact to the Earl of Derby, describei^ as 
'the handsomest offer erer mfide by a private indi- 
vidual to the fiovemment^' Mr. AnnatTonjfwaci paid ^17 
grants from the Treamiry^ ia reinibiirBemeiit of all ex- 
penees attendant on bis e^teriment between the yeai^ 
1 855 and IB59, 'wtm his fftm was adopted,^ 

But n difficulty arose on the very threshold; the 
gim, ^vhatrver its extxHence, v:uJi ddl. iticorfvplHf^ 
und 111) uiie hut itn hivi^ijTt>r wa» cmnpi t Tit to Cfjn- 
duet the liirtliKr ex]>eritueuta rc^iuisilit to VL'inlor the 
inv'eution more pciTecl. It was, au Sir Willkm Arm- 
strong; snbaeqxieQtJy said^ ' a special manufacture, known 
at tbat time only to biniBolf ; and the Govemmont, after 
they had obtained a grant of theee inventions, bad 
no meauB of putting them in practice, except under 
Mb direction.' * Within three days, therefore, from the 
aigcftture of the deed by w!»irh he m iieneTOTiely made 
over his interest in the pitleutP, he, on January 18tli, 
1859; nddrejiJ^ed a further communicjitioii to the Secre- 
tary of f^tiite in which he made a suggestion aa to a 
return far his exertions, since he conid not engii.^ to ^ve 
up gratuitously all future as well as past inventioUA 

pa^nt of hifi ^im ; nd Hv, Andcrton, hia aansfiaiit, added on iJia aftme 

ui:l'lI£lod, 'lh«rfi ist inj Hi^rrtf [n it.' (S.fiU.) The Seety^taty oT Stfttfl fbr 
Yl'W. lii/wiiT^T, rleclincd siLbmit (lie pat^at itadf to tiic OommLttcO) as 
bi?ing f?untxajy to ' public policy.' (j,078.) 

Ordnanitc, 1863, p> 17. 

a nf the Sdfft CoKortUies lyf the Ubssi of Comnona on 

Milittii-!^ Or^aniiatam, 18G(); 7,378, p. 518, 7,414, p. 
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connected with tlio aiibjeet. ffis propoiiaL Vfia^ tliat hts 
should ;^ive lu$ future eerricea, in the capacity of a 
public officer, at an adequate salary, and ^ith th« title 
of DwedoT of RijUd Ordntmc^ ' WitU r^ard to the 
past," ho continued, ^ conBidering that I have waived, for 
thd public benefit, rights wbldi I might have turned to 
j^reat pecuniary nflvant^e,' I conceive I am entitled to 
munc public jicknowledgomcnf. I feel that I cannot 
claim tlio merit of a gift, ;m.! at the i-.une time expect u 
pecuniary t;<['iiva]ent, fiir the value of \y\i:\t I have re- 
liiiquiahed; but 1 think, that, -without iuvolviug auy 
inooiwistfjncy (rf tliifl kind, some requital might be 
made for tlio mere time I have eiqiended uyon the 
anbjeet for the last three yearB; and I nhould, there^ 
foF6, propose that the mlaiy to be affixed to the now 
office shonid date back from the oommenoement of that 
period. With rcfrnrd to the amount of that salary— I 
may fmrlv orftiiniU^^ the entire value of my time, in a 
pmloJ^sioiiiil ])oitit of vifff, at ^i^O^X^/, |>er jujiiuin ; cirnl F 
KhouUi oansiilfi- tliot fully half tlint tinir bo 
absorbed in perfor[uing the duties lUe i^upponed 
office I wouidt therefore, propost^ :?,00t)^. a year, a 
proper amount to cover services and future inventions.' ^ 
ThiK propond of 3,000/. per annum, ho modified 
by reducing it to 2^0^ a year, with the undeis 

jitUt^ M Oi-^HUM in 18G3L it mm dimhM wkaOwr «Mh % p«£ont 

}iad hf.^n Takon oul Ijj Sir Wn-uinAaiiaTiioKc an Tvnnl T ^ivp wrunxl 
til liiLi ih<> I'jdnfliTv T^lit of BunEMduriMg guns on the pl^D propotcd 
hy hiui. — EoidtiKtj p. 2X4. 

1 Append t& iU Bndmeg «/ fiff OmnUcr ^ die Eimte 

of CosnnvHuv on Ordnantx, 1863, p.25& 
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stancjing that retro ji])ecTively it was to date back- 
wards so iiH to ini^tiide ^rrear^ for lliree years past, and 
proapoctively that it WH6 lo i^ntluTrt frjr sii^ven yesirH to 
comti. In addition to his officinl duties, lie waa to remam 
at liberty to e«ry on Us private hTi-jincss at Eli^wick 
HA 1)«retoforev or any Qth» in which he might think 
proper to engage.' With tiieBe terms the SeurebLry for 
War compliedf oonvinocd, he uidi that to take his 
patent^ withont securing his BerrieeR in the making of 
thfi gnn^ woltid be useh^;' and Mr, Armstrong waB 
(Kjcordinffly appoint^ En^fhrntr fo the. Wtir Dt^part- 
'uimf^ mi ye\\r\u\Ty L'.T, J8r>0, uitli au im oiof^ i.f 
per Ji.uuuiii, and tiavelLiiii;' o-cpenepK ^(►t rxoo^ din^' 
a year 5 — salary to be caleuljittnl retrospectively 
from 1850, as some compenmioa for the Jaboui and 
outlay be liad inonrred. 

Ab hiB fiinotiona were to bo consultative and 
directory, he was at tiLe same time provided with an 
Afunstaa^ Mr. Andfrnm, to take chai^ of the practical 
departmeDt at Woolwich. The Amotiona of Mr, Ana- 
strf>Tif^ (who on his appointment, received the honour 
of Kni^httiood arni rlu? Companionship of tin: Bath,) 
dcliin d in jm otriijial unuiiti'. hy which lie under- 
took to give his best Jtttention to nmiur'inrj i\iiA per- 
feding his gun, ,ind to conduct all experirrLerUs and 
iri^BsUgations for developing lids system^ and for the 
jmproveinent of riSed ordnance p£eiierally: — and all 

' Airpfiid'-^ fhr Hrjif-rt af (hf Coinnlltfr of tlie Hutisc of Comfsons 
■ OoasaHeeiM Or^rtfimr^ 1602, p. 112, 
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pa^tents taken out by him for these purposes were to 
be the property of the i^r^.wn. Hi^ w-is to fiirnisli de- 
signs and diaTviugs for guns, to vifiit the esfcibliftliments 
for making thoBe designed by hiniaeff, ^,nd to direct the 
procesaeB ; hot without the reeponfdhiiities or duUes of 
a re^dent fmperiutendent^ 

At a later period Sir William Armjrtrong received 
the further appointment of * SapeH'n^mdeni of the 
Bo^at Cfnn Factory ' at Woolwioh- 

SiniultajieouKly with the transfer of liis interest in 
h'm pat<^T^ts, n. roTitr;irt ol' -an iuiportnrt HiarafXer Wfis 
entered into for the manufacture of his guuH, by ft pri- 
vate <^oulpaIiy, upon highly advantageous terme. Thin 
contmct wr(s limde on the someday (January 15, 1859) 
on which Sir WilHaTn Armstrcmg eigned Uie deed of 
assignment to the orown ; and the parties to it were the 
Scorotary of State for War, 3ir William Armstrongj 
and Six William's partner^ who ibrmed what has since 
been known as the Mirwide- Onhumce Oontpani/,^ in 
wlikli they were joineil at a lat<^r pmod by Oapt;i.m 
Andrew Xol)le, of ttic Koy;il Artillery, *i ^^entk'iiiriii 
whoBe sei'vioew aa Secretary to more tbau one i)1 tlie 
Select Cooiiuittees ou Ordnance Lad xi^ndered him 

* ]llr. A?jiiEHSO», In IBGO, stared in wjily (i> a q^in'^Tirin addressed to 
him by the CiMimHee Honae <if Cammona oh J^^tor^ Or^aroM' 
tion. a-) to tho liilive positiaDE ol WiLLUic AjmeroOKG and him- 
Kiilf, tliiil hi? Moo\r''l iipir S r Wttj.t*!! nfl "his wipi'Hir; p.T the enme 
time, he dm^n jiot inbecfex^ wllii tho manufacture at. aA — he confSn^e 
itimMir Bltoge4h(T to tho gim tM to th« dovdopioent of tho gnu/ — 

Fepori of the Sdtct Comiitee o» MStt^ry Oryanitaivit, 1860, 
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tliorouglily :ic*|iiauitt:d witb the properties of tbe Arm- 
etjong gun. 

It iK probable that ia coming to this arrangement 
with tho Elswick Company, tho Government oon- 
teuiplabed the puwildlity of the BojaL iuctory at 
Woolwich being unable in mffident time to meet the 
demand ^rtiich waa then bo urgent for artiUeij; — but 
the reason oatendbly assigned &r creatitig this special 
establiBhineut was that the Armatrou^ ^'un wa? of so 
p-Kuliai" a construction, and so much iJeptnded ihe 
mode of puttirig it together, (hat it wus reprei^c^nrcd 
to b<j uriwfsr til ^t f. them iu tbe iiiiirkctj or to 
entrust the mauufacture to ordinary contractorfl/ as 
had been the practice of the Cktverniuent at former times 
in getting oast-irou gmu fnHQ the fbundnea at Croapel 
Oak and Low Moor. This alleged peculiarity in tho 
Armstrong gun was in iteelf a grave ohjectiou to au 
article which frequently required to be furnished in 
luge quantities, and occaaonally at very short, untioe. 
To overcome it the arrBiigenicnt ailudeil to wiis miidc 
with tbe iiidit'iduah naniei"i, whereby the exclusive right 
of j^ijppJyiiig liH^jd onluaiiee bfjyond those luado at 
Woolwich was given to the Elswink Company, with 
guarantee for full and constant employment- 

To thia Company Sir William Armstnmg furnished 
capital at a fisied iutensst,, reserving to himself the 
right to jmn it in the event of hfs retireiueat &om 

OrQanissivm, p. mi. 
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the [mhWc. fifr\-ii:o.^ And a.s the iiiamifaet.iire w.n ut 
so novfl a charactiir to rciidei' it iinposdil>]u belijre- 
luuid to caiciil^e the probable coal with, precitiioti, it 
was undei^tood thai the qutsstwii of lair pnct^^ for any 
work done for Ibe GfnremmeDt was to be a 8abj«<^ for 
future ATrangement 

Another coBtingenoy was also provided for ; — r^rd- 
ing the estent of duiplo^nieut to b« givea by thme 
contrncts, its liable to flitetaadon and it^ coatmuance 
inii ci tain; it w:is ^tipuUt*?d tLat iu the event of tlie 
GtivisriLineut curriuliug or witlulruwitit,' their ordi^is, ho 
aw t<) lejivti th*i works at Klswiclt (ritlit^r wholly or ]*ar- 
llally LUiproduotive, coa^kenmtion, not exceeding 
S5,00OL, w^R txi be p^d in respect of ao much oi' the 
otqubal as might be inveBted with iha previoiu miction 
of tlkO Saeretaiy of jSlate. To the latter uoudtdon 
the Earl of Dttrby and General Pael ware induced to 
BRAeut> inasmuch as the guarantee was only to bo en- 
forced in COM of advxU loaa ; auch as might accrue 
iu the Qvont of a :<n|icnor being dlscovereil, oi 

of (iiiveniment transiVnitJ^ Ihe entire nuitiiifficture to 
Woulsvlch,'^ Umietiil Peel also considered that the 

' J^^rfiimee qf the Befrvl Cm)tiiiificr. of /Jk IhuM of (hm'Oiom OR 

ftniiMd in tko fbUoinng pMng^ % IMtor ftom Mm to Oound fm, 

datefl KniT^slcy. DeMmhfff IB, 1853. 'Tliens cui, I thiut. be little or 
Bo dyulft of [lie iinmsasc Mi|ierli»rilv of Sir. AnMHTEox'j'g guuR oTpr 
ayerything jot inviiitk^J, uad hit niodi; of dealiji,- wil.b iJie (iurHTiiriPEt 
hM ben Tnj flur juhL mammUft. I sm not, luwen^ Mm that 1 
uDcli^raiurjd the praise cBbci of the gaaniii1<-r' for vfaicli lii^ B^kv. Tliat 
vbidi V8 bttTC ikrefedj gnm rh tliat * be •kali not be s loser ' by the 
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guarantee iiail reference to <r;nm alone, and did not 
extend to the manu&ctnre of projectpilef-^ 

The Elswick Company wan thus erected iafco a close 
and privileged monopoly ; tint it was of course iut«i'- 
didied from making gnns on the Arnirtroi^ principle 
for anj party ether than the 6x>TenmLent; and tho 
QovernmeiLt, on tiieir dde, consented to make advances 
on account work ordered and in process of manu* 
tacture. 

Whatever may appi^ar object ioQjiblc in tfu drtiiils of 
thi^^ an-ariiiT'/meut, muec he aceimuted for hy the faot 
that the es.Lcaiu-dinarv crisiB at which it was entered 
into, waff ohr that rcqitlred an extraoiduitury expadieiit 
to tide it oTer. ThiB, and another anomaly in relatioa 
to the system of ofGdol inEpcction, arc summed up in 
the * Keport of tho Committee of the Houfle of Conunonfi 
iipiicanted in the Rshouil of 1860, to enquire into the 
effects of the Alterations in Militflr^'Orgauij'jition, matle 
in the yuar IS56.^ Tliis Rf port wJnch waf: ^.Irafted by 
the cliairman, the hite T?i«ht Hon- Sir ,lame^ llmhiim, 
stated Lliiit, * The construction of t.lie Armstrong guus js 
a very refined process. The putting bc^ther Fequires to 

expenditure of 12,(i<\0l. on a (flaot whirh will praole li:m tn fiim out 
100 guDfl a year, ut em otimated coat of ^UtiOL ; or, in other wordd, 
thnti wHI giT^ liim nffleioiit aofJojuiieBt to TrnmburoB him thit nun 

over itnl ^hoYs a &£r raid naaon&lde ^oAt IL is not T«Ey d«r lo ia» 

how this fi\ct is (.0 bi' p^tablfehed, or how bo^q thr ^jiiii.rjjjtti^c is to he 
^^lau^Uid t ItuL I liimk i[ ."^hoiiM hf moiv ejp'Lcitly ?cTflcd irlion yon 
tome to make your final urrongcmcnts with him, vLiiEi, I quilti Mgree 
vith 7011, ^hovld ta fplly wt ioe^ m mitiag.* 

^ Evidence of ihe Sdeet OnamdUee Uu Emm of Coauaons un 
Ordijanoe, itiua, ^ 30, 11^ 113. 
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be carefally doDC Mr. Andersiw, Sir WilHam'fl assists 
ant at Wool^cli, deposes that if these guDs were made 
by eontrjictj H would be utwestsary to have somft 
np*'A:tu'rR colli- tiJTitiy fit tlie place whore they arti mjfdt:, 
as no inspection aftt^r thoy hail been put toy:ctli<?r \vo\l1c1 
be sittisfuutorj. Yet these ^'uns are made at Klswick ^ 
— tlicy come up from Elswiok put togetlit-r, niero 
is no Oovcmment insjM^i^or at EUwick to watch 
their conatniotion, but Williun Armstrcoig 
that the gnus are manniaiTtured then und^r his 
omi i-nspeotionp and that he goes down cutttluually. 
But at Woolwich also there are 3jp00 men at work 
under bia ftupcrintendence, and he admits that at 
J'-ln',vifi"k he hiS]firA'.ts 'jnns Hiot^e by hU ov^-u paiinfu is in 

fi lit aire. : aadltOH ttcl^i ffe^tei-oui'lt/ lo'r'd-ds the ytJtblto 
by the fi->-" Mattmder of hitt patent rigiiU; but Ite ia 
plaml frj/ nAntf anmisjffatmt^ in a faUe fxmlimu 7/e 
cajmvft v?t:it(!h two ffreai coneemR dwhvnt froiiK each 
olJicr vwre titan 300 miles. He ought no£ to be v/i- 
isipedm- of the Vfork of hie ofmh purbnmi ixlthcugh the 
gune are pr&ved l/i/ an artnSery officm^ an dieif fti^frt/vid 
at Woohvirh. Thht large mul KrAumf^e manufacture 
is ^in":'K'}/ii^/ tm the 'at^'i/tiiyjtton fhaf th'';f ttrc proved 
to thi' }"-^f. B'{( -^fr, AiiiUu^"n iulmUs fhi-re would 
he a difju:'Mli/ if M'»\ Whitvjofik'^ <fvi/ae werc pruv^d to 
be better: * 

' JC'porf, ^e., ]>. ivii. Si.^ alw thtf »?Tidoua' oX I^'. A^dmsoh, 
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The Elsttick Company commenced ttie mamifactnre of 
guns for the tjoveriirocnt in January, 18^!*. The oiderK 
were then confined to the fi(?ld-picces previuuely taken 
into the service ; butia the following autumn guna of 
Isnrger calilDre, the oondderation of which iiad beeti 
veiy properly deferred by Goncral Peel (i^o was &o 
longer in office), accepted for the naval service, 
their adoption having taken place under the clrcum- 
etaupffi tbue fmrannctly stated in tiie RepoH of the Com- 
7,r/ftt'e of fJ'f IloKS'.' of ContYiiQUP. r< iipjKjintcd in 18<i3 
to (^rn|iiLre uvU- tht? expouiliturc *ni rifled ordiiaiice. 

' In the winter of 1858-9, tbe Jitianl nl' AdiuiraUy, 
Hi^tiTiii; itfjfjri t.li*^ advice of Captain J-lewlett^ 11. IN., of 
liJd.B, Kxcdknf^ ^jrmncry ship at Fortstnouth, doeidod 
upon thu introduction of the Armstrong guns into the 
navy for boat service ; and in the summer of 1 859, the 
aameoffieer having urged the importancecf introducitig 
into the navy laiger calibres of Armatrong guns, the 
Board of Admiralty requested Uie Secretary of State 
for War, iu the strongest manui^r. to supply them with 
little delay ur^ possililft witii a large number of 40- 
poiinder and 70-pounder .\rmHtrong gund.' 

Soptt?mbeF 24, 1859, a committee, t^/Wf/i 
W'friiutm Arradrmig wcw a mefnihvy, approved of the 
pattern of the Armstrong 40-pomider for naval service. 
The Armstrong system was first extended to the XiO 
cdibre on October 14, 1659. The political neceesibies 
of the day appear to Imve been so urgent aa not to allow 
time for maturing the design previona to itfl manufa^- 


ture. In consequence of the exceesive pressure which 
osiatcd at that time for the supply of ^iris of that 
mlihre, the fir^t 100 of these were constructed before 
any tuperl/ai&»d» wpoTi i-ketm had been condu di'<L^ 

r 

* At the same timer careful ^nd exteDsive experiments 
were earned on, to test whether any safe Ryetem of 
strengthening cast-iron guns could be found, or whether 
any better, speedier, or cheaper Byaleni of coostructliig 
niled guns exUted thuL that proposed by Sir W, Arm- 
afrong.- None such having been fbnnd within the 
period for enquiry, the AnnstrOTi^ eyatom was com- 
pletely adopted by the Cri>vertimeiiU' 

t See fhA nimtiTe ctf Sir Wiluam ABMBUioiie. EMme iv. 

3,1613. p. 130. 

^ lUd. Evid^n'^^ IHflS, .1233-4 Kvidr-.Kf -ihH-^, 111, et s.^q. 

2,7fia, ajefl. Urdnajtce litiport Ap^ (IbOlfij p. 207. if'-p^rt a/ Ord- 
flOfMV Commtiai w Catt Jnn Ordnmae, l\triiHmmiary Pc^r, 

1G63, 
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CHAPTRR IV. 
Tsrmr or sib itiilluc AnxsfBOirfl-V official kblaiion 

10 TSI WAB DfiPAAnEKNT. 

THE T&ieut retiramimt of %r William AnnstrODfr^ 
irom official empit^mcnte — hia tenure nf wbich 
hod been diacuBScd bj the Gommittee of f^e House of 
Commoiifi^ appointed in 186(^ to enquire into tSi% effsete 
of ceilfbin cbAQ^eH iu MiiibhrTOrj^imisatioa — Lel;? rcH&ved 
tiie qui'stioti cf Ills original jnnKiinTmnif Umui uiiidi of 
tbiit <lo5i( ;l< v iunl rcsfrvf witb wlikh \vc iiiitst Jihvrivs 
speak of a mnu of inn bigb diaroctcr [lud dii^tiTigiiitjiied 
abilities, in reUtioa to wliatever poaitioji In^ m^y kave 
been called to fill in the public servicta. But irrespective 
of Sir Williain Armstrong^ eminent talente and quHli- 
floatioDs ; entirely apart &om die mcrite of his gun and 
without i£Qpu;;Dm{f in tbe remoteit degree the viewa 
and intentions of the Government by whom he waa 
elevatfifl to that high r<'nik in }iis prfifetiMoii ; ^iibj^eqiient 
>?xpfiitni.'(? lins il 0 mo Dst rated tiiut, con.^ij^teiitlj with tbft 
piibli:- interest^, .irid with thi^ mlTanoeiufnt of tlio ^nsat 
;iTnl pai'amount oliject which was the iinptlling motive 
of iiis original appointment — namely, liie improve- 
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ment> not of Ms own gun alone, but of nAed ordnance 
m general^ £^a^ aj^poinfmenf was on& wMch ought 
Tiever to have taken plaee> Tbo Fiench and other 
gOTernioentB equally eamest in tho Bame pnrauit fts 

ourselves, have manifested more caution, and whilst 
cncourn^'LUg all exertion for llio iinprovemont of 
rifled oi'dnauLie, have prinlcjitly furljoiue to commit 
ttieuHelvea to any peculbu system or to any individual 
inventor. 

Tlko dicnnutaiieea mider wlucfa Sir William Aim- 
Btrong'B field-gun was adopted in 1858; the complaints 
and jffotaraoted diaeoBriona to whidi it gtm rittSt end- 
ing in the leueut appointment of aaother committee 
to re-comridor the deetnon of the fint — are all pnuv 
tioal illustrations of tlie wisdom, of the Duke oi 
Wellington : in ih'< liiiiii'; to cmUarriiss Lin.' (iovi'i ii- 
ment by idi^nirfyin^ it with nvjihxshul f^jicrhm^nit^^ 
or by the prr^m:vturi; adtiuaaion into the aonriije of any 
incomplete arm.' 

The ezcdtement of public feeUng at the tim^ and 
the pressure of the many considerations before enume- 
ratedj Kerve to exphun thia departnre firam a wisely- 
established rule. Lord Herbert^ who suoeeedcd as 
Secretary of War on tlie retirement of General Peel in 
1859, atloptcil and justified the act of his prei^poessur by 
defiUrin^ Lis own lioltef * that> when the Armatron^ gun 
was first adoptedjit Imdnn roTupeLitcT; and that, if wehjid 
Ts-aited till tbe great question should have been decided, of 
what ia the best possible gun to be made, it would uut be 

> See <mr< Put L dL L p, L2. 
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in Qu^ nor yet in the next, ihatwe should commence 
to make tLat wliich all oth^ natdons had alread}- got^ aad 
what we sbonld then be without/' The evidence of 
Gcnenil Peel corroborates Lonl Herbert's view of the 
exaggerated aci?ounUi of the Armstrong guii, by ^\)lich 
pcrwtmn were citri ivd away in 1858 ; — one jjenerii! otHcor 
told him ' y/t^re v;(i^ Jiothing haJf so I'jonderful rn the 
Aroivm Nighi8\^ and the Duke of Cambridge, after 
witaesdi^ its performaoce, said ' U ocmU tn^er^i^ 
hui ifpeakV^ IrfHig after Ofmerel Peel^fl Tetirement 
fTom oScej his succcflsorB retained an uadiminiahed 
oonfidCDoo in the field-gan which he adopt«dj and in the 
House of Commons in I860, the Secretary for War re- 
newed the assurance, tlul 'ft had not bi'cn surpassed, 
if it li^ui been etpiuiled;* and that from Sir W. Anii- 
rttroni^, ' wfk^Ltcvcr h^pptiis, wo bhJiil have Lho best iind 
laoat admirable weapon that can be mada' ' The 8dzot 
CoTti/rmttee of (Jm IIuum of Co/ajnom on Ordnfince 
Ha^ptmdUtxte in 1863, recorded their opinioD tiiat on a 
review of all the eirenmetancee and the all^fcd fiuperi- 
ority of the Armatrong gim to all others * known at that 
time> its adoption by the Secretary of State for War, 
for ^oial ReTTic«» in the field, was fully justified/* 

Amongst other circnm^taiiOLS that rendered dccifliou 
ui^CDt, v^'-if the nmtioy then CLinvuljiinij India; und for 
the euppression of wiiich the Indian Cfovt^uiueut, witL- 

Or^'ini-^otion, ISSIK 7,2-54 p. ."ifl.'i. 

■ C"m,ii'if^''.oK Or'fiui.'C . 2,-:iOS, p. Ill, 

* Mr, ^. JIiiKBiiiit, IIou**? of Cuaiiuous, Teb. lb, ISGO. 
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out waiting for tibo rcp<at of the committee, aBticipated 

the result, by appl^-ing to the War Offioc for a battery of 
Armsrroiig guns, Ooiistraiued l>y tLia coinbiuation of in- 
fluouocrt. General Peel L-'^tve hi^ sauction to tl'C recom- 
meuciation i but it mu^talso l)e remembered ihu>t the 
ooly gun, for the adoptioa of wliicli lie is responsible, 

18 tite light iitild-puice; wliicli is still in esteem ia the 
aemce, oatcept amongst those who objeot on principle 
to breedi-loading.^ 

The gun, however^ was admitted to be imperfeot in 
Home respects, DOT has Bii William Anutrong, either 
rtt tliiLt time, or sinLti, ever advanced for it any plaim 
to tuoclianical perfection. Oti tht^ iMtitrary, hi liic onn- 
ditiiJii iri whitrh it waw prc&niiti:d whcr* it wn^ fxumhicA 
by liie committee, ia ll*58j it was ^ivnwcdly oidy m 
proffrm towuxds ef^oiency. The tirnt qusBtiouabJe 
step, therefore, iavolved the necenliy of the eecond; 
inasmuch as the incomplete gun required the ccii- 

J). 1 i . <'vi(|<sTii*'' of 

JSitj(jiiAM. n7+. ">^^. The Jilw'l of UliiiHr, iu a iKlInr Uj UcLeml I 'mil, 
aTrcudy quolod 139 note) vblliit Ki^nifyiDg hia iLpfivoml of the Artt- 

^.•f/*,'Cif of 1/4^ u:r'f.(i'ii>. n'nl iI<'i|l-llfEB. lino iind f-xpTH'ii™ 

will Lfjili sii iLOAY iniprsTcilifiilfl. nhd ^jruJuce eoouomT in manufoytxiro, 
of prf^iDg for dui immrdisto finp^ilj of uwy ray InrgA tmmber of gunn, 
of tbt fint typB and at (b« big^Eiart TSto:* «bote all, 'to defer toy 
order for hraokT //wps till ihi-v I*:it? T^ppn nl>ipr more ".estid. I hav* 
wriU^n,' his lonU.iip mnditilcs^ ^to I'AKiKorox, lu wiy tadt in my 
opinion this iavvDlioB slKngtteiiB th« ciiaa dgvui^t building OTei^rovn 
tliree-drdMirB, and u £tvgut of coDarfUflting ]ine^*lMta« difpi of 
moderute dim«iK[una. It iriU bIm^ if I aB Hit malaken, gire grently- 
inrnrased vdue to steam gon-lM)^ viA «e ua £i»tanatelj vctl 

prOTided-* 
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tinucd attention, of its inventor t« render it complete ? 
and hence the duties of Sir William Arn-j^jtvoiig, as 
defined in his instructions, were Ht lii>it cunlined to 

< maiuiiikg and perfectijig^ his giuij and to ^ conducting 
expmments for tbo purpose of doroloping his ayatcm.' ^ 
Even on the 8appodtio& that hia fimctiona were 
confined to the iiuproveiaeat of hia oum ffrni, their 
exercine ccnild hardly fail to produce inccmyenLimce to 
the service, in a TOJicty of tbnns ; sach as the cost nf 
fiatih oxpccimentK, the h>ss eutaJbd l)y their faihire, 
tbe delays iiicidt^ut t<» iiUi rat ions, tlie multiplicition 
of mtiiyn (many of them eveotuaily superaedtsdj, the 
interruptionjfl in trainiDg and di^cipHno rcsultii^g from 
frequent changea; and abore all^ tbe gradual under- 
roinnig of coufideui^ iii the miud^ of those employed 
both in Hie land and sea forcesj on perceiTiug that; the 
arms with whioh thef ivoro provided, instead of being 
inoontestablj the beet that Maenoe and skill oouLd 
prodnce, were yew after year undergoing alterations, 
^nf;{^estive of doalits aatpO their excellence anU eiUcieney 
at any time.^ 

on Ordnaicr. ISG'I. 177. 

' In tlic C'n.niiUlci: vf ihe Homtfl of CQm}>wr.s on OrJaani;!^, in I86'3, 
Mr. AsDERgoN, thu ji^fttiiDt 4>f Sic Willuu Ai^MsifiOho, at the Royal 
Fsctoty Bt Woolwi^ Jn Afattuo to Oolonei Ddtohuc^s aUleruvriL, . 
b^ilf tiie tield-g:uDQ irx th4 Mttub are patched Qp^ fleje: brin^ our 
It^GS knrm'lf and esptrienep and plandiiri: \n T'sr. xhc. gimg of 1859 
-would, I think, not be fair. We do not tkmk i-ery mui^k of tk'?Ji^ guii9 
ntm; thegnna 1661 mto very mufA httter tkan Uu gtait ef ISfiO; 
iJie- ^rm of }s h'ttt-r ihoR the gttn rj/l30L Ami ifiJh. myppeflfint 

knowlcdg<, 1 Ihnik the gmis &f tasi year are iwy bad » many jjor- 
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Bat tlic duties devolTiiig upon Sir 'William, so fi^ 
from being Imiited to tlie care and developmeat of fain 
own guu, were ex[>naded to itiucli more iiopurt&tit 

dimenHions. As ETio;ineer to tbe War Dt-partment-, !ie 
became the consttltlnff uffjc/^r of the cro'^'^it ttpoj^ artU- 
lery infjcneraL Jiv Uic ttrins of hiw iippoiritnir^iit, lie 
was to rt'pnrt jmrl nilvise upon all <|ut^j>Ciuii« siilnnitl Cfl 

to him hy the War Department in relation to ri£ed 
ordnance; if Uieee were referred to a committee, 
be was, if required, to not under the direction of that 
committee ; but in all other cases bw dalles vere to be 
Fnterciiml pulijfot tci tbe ccmtml of the Seci«tarr of 
State for War,' ' He Traa thm oonstitwted the confi- 
dential adviser of the OtiVT'innu n;. v,]t"n llie diecoverieB 
of <tl]u'T iiivejitiira, ;r- w II ris of liis iiwii — n. position of 
the UtUiOSL dvlieiu'v =>">cl didiciilly, ;iinl ( iir in \vh\ch it. 

was hardly ]JOHBible for its occupant li> Ikj regarded as 
an indifferent witness, or to oeoapo the mifpioioTi of 
becoming an interested nmpir& It would be deroga- 
tory to the liigh eluirHctor of fjir Williiim Armiibruiig to 
Biippoae it necesaary^ even for form^eat^e^ to disclaim 
tbe remotest idea of imputing to him & feeling so un- 
worthy, much loss any act ascribable to it; h*it to d^ 

ni*iitstr:it(? liow unwise iii it^ cooccption wa<i the creation 
of ntlicc wliich plai'pfl ita omipnnf . liowi'ver gre;it Iiis 
reputation, ill a position where his con<iiiCt wjia ho open 
to mi&con struct ion ; it ia only necet^eary to point to the 
fact, tbat otber inventors abstained from submitting 


' Sep R(port (\f thp. Ctniimiilee oj Htnae of Cflmwona <m Ordnar.ce. 
ISea; AcpLndix,^ 177- 
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tbeir plans, through apprehensioQ that, they wouM fail 
to satisfy the Orttuaiice S(;lect Committee, of whicli Sir 
William Armstrong wa? the i^on^tutetl advi^r ; or else 
that their drawing and expkouitioiu niight be made an 
un&ir use of. Captain Blakely, during hie esatninatioa 
tbft CtnmmiUe^ cf the ffwM of Gt/mmon^ on Ord- 
7&<]frnoein1863,stat«Ml,thatii) 1860he bad beea deterred 
lay thftt feeling from submitting the jinijw^t of a particu-* 
!!tr ^un, (ialc'tilate.i ils ho bDlieved to ponetrate ^iiiu'nir- 
plato, whicti hii ot^Mi'd fo inakc nt Lis own co.^t^ jiriil 
Hiibmit for tri^i.l [n v of cxjurnso tiy the Gm-ernriK'nt; 
but whioli he vy^^ folU would only be jurepted on the 
condition, that Hhc drawing irom which the ms 
to be naode should ba ^proved of hy the Ordaance 
Select Committee.* This he declined) first, because ho 
despured of Batisfying that Committee; eeciMidly, be- 
cauBd he ooDfiidered *it would be quiti^ time eaoui^li to 
teli them how the gim wjw made if they iij^proved ' of 
its) |"/E'i'ijriiia[icc ; hut hi^ piiii^'ip:il mi^m for witli- 
hokling the drawings wy.s ijci?ausc Sir WiHiuin Aim- 
strong was the afivi>=er of tJiat C'Ouiuiit'teti, and they 
might thue get into tEu: h:inds of an inventor who was 

himself a competitor. 'I thought^ he adds, 'that thuA 
eome little alteration might be made in die gun, and 
that it might ba;?e been copied and represented to 
the country as an Annatrong gon.'^ This suspiciou, 
Captain Blakely sajB, waa engendered in his mind by 
H previous out?, by which ho hn^ ^jrtce fouml Th;it lio 
did >Sir William Armstrong the inju-stieu of sujiposiiig 
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that an ATmstrong gtin, which he had Been, at "Wool- 
wich, was imitated from one which be (Capta.iii Blakelv) 
bad ixk progresB there at the Kime time. In this he 
wwi uow aatisfit^d he was wrong ; bui Sir William Arm- 
itr<mg'9 ottieial position had the efiecb whioh he avow^ 
of detcmng him from flabmlttiiig his planfu^ 'I think/ 
says Captfdn Blakdy, 'that no invenUir should be 
placed in the position of Sir WilliaoL ArmstiXMig. If I 
had mysplf been placed In that poddon, it would have 

bad the inhitxti ctlcct ou other inrentm that it hud oa 

The appoiutmyut, tu* is Bhowt* hy th^ terms in which it 
was mude, took place at a moment whco mea of aoionoo» 
some of them eminent in thm departments as mechtp 
nical imgineer^ were oagvfy in pmsuit of the heat 
gun for national Barrica ; inTestigafciug the prindplee on 
which perfeetiou may be attfiiTiftble ; and freely tendering 
their disimeries to the Goremm^t aa demonsbatiTe 
of their progress- Even after the formal adoption of 
tlio Anantron^ yim n-s tbf best procurable that 
period; and notwitlishi^u.Liu^ tiilugii s, whii^h, lunvever 
extravagant, we.rf. nt:vertheless tht; genuine outburst of 
surprise and admirauont^ thoughtful men in high 
positions did not igmm the posubUity of ^sooner or 
later diBcoY^i^ a beiUr we^ion. The fiarl of Derby, 
as before alluded to^ intimated the probability of this 
to General Peel in 1858,^ who partidpated in ^e 

■ dM |u 140. 
* S^flH ^ OimmUtt9 of Oe Mnm ^ CbdMuw «« Onhtawt, 
ISS^ p. 1131 


feeiingJ Six Junes Graham, two ycox% later, re- 
peated the same impi^doD in die JBapoH of the 
CoffmSUec cn MiHla/rp OrganUatiwi;^ and during the 
couree of the enquiry* M r, ADdersfm, flir Williaia Am- 
Rbrrmg^s Aansttmt at Woolwich^ bad adverted to %he 
pracri<:;i.l Jiftioiilty iirisip^ ont of Sir Wijliiiirn ftppoint- 
iiRnl, 'sijji[j(jsiiig Mr. Wliitwoilh w s;hould be found, on 
expLsrittieTit, to be a better giin than hia.* ' 

spirit of enquiiy, then active in EitgUn<1, 
it was the panunount duty of the Crowo to stimulate 
and foeter; and the passa;^ alreodj quoted from 
Sir William Armstrong's iDstracLtoiw, serves to show 
that it was in the contemplation of th* Goveruruent 
to do sa Biit to confer on one higlily &voured in- 
dindual, however si<,'iia1 his ability, all the honours 
of early triurnpti, with all Mic m^ilfii::! fricili'.ir'^i of 
ofTn'o, iiQ<\ t)ie coTtimaml of aW ^h-- rf-<niiLvs whieli 
vWux: implies^ ^as a Jiflconrii^' ■^m iit to ullior rivji.ls 
euBcient to paralyxe enei^ and to sti^\u exertion. . It 
was regarded as an intimation, that in the grand aim 
of produoing a gun worthy of the noUonal serviee^ 
competition was oloBed* and nloiGe imposed npou 
further diseuadcm. And- thu was oonfirmed by the 
subsequent intimation that althot^ as regards the 
nobler game pnrsmt was discnnmgcd, the ^:eniii« of 
the country might still be protitiibJv bcst-ivvnl ri[i£i]i 
*surli STiuUl d<*er' as tlio dii^coverj or mc-rn^s of ritiiu^ 
the stores i)f old cast-iron orduanoe, to preveut their 
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becoming a toW loss, m consequence of Uie adoption 
of tbtf Armstrong gun. 

Besides, af^nming tht»t cnmpeHtifm was r^W to go 

'On, tin; ]n)sit[on of iSir William Armstfoug gave to its 
occu|jaiit ,T,Ti limine nrlvsiLita^e in many otlier retipeote. 
A^^ yupcniitcudeut of Ki:lrd Ordnrince, Iio Wiis en- 
titled to consult tiie official reports wliich (lrit;iilod tlie 
perforrnnTn^e of other guns ; and to Iks present at triala 
from wbicb not only the public but tho inrentora 
themeelvee wore excluded. It wbb prftcticftlly nn&ir to 
pitn, ftgftinst privste individual^ nmking on thdr own 
reeource^ and conducting cos^ ezpcritneata at their 
own riskt a competitor time fiiTOored ; vboae experi- 
ments wcro eonduct«d at the Govemnient efltablieb-* 

exjjfiiML's dofrayoil from llie national 
trciusury, A^i n tuitiir-il r<ins**(|iii'nnr, it. is tlial 
some of tilt; iiiiim>veinentis bronglit Torwiini by other 
inventors^ have U t-n .'ulopted by Sir William Arm- 
Htxoug in perfecting the Government gnn^an appro* 
priation which their authors might have reRistod^ 
had they not been reluctant to throw obstacloA ia 
tbe way of an offidali in pursoit of what was Indispu- 
tably a national objecL 

O^^n-'ral Pf^el/ Gem^nU St. Georj^e, and other high* 
minded othuors,^ do not share in this feeling, and ci'U- 
RidiT that Sir William Armstrong bad no ^Trritrr fai.ilities 
than other persons for having his ordnance tx^stt^d, and 
tlmt be never enjoyed any influence prejudicial to the 

3 Cit^tmitee on Ordntaue, 2,323, 2,327, &c. 
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elums of oUier inreotom. But without imputin; * 
deUberate intcmtion, or awignii^y & miijj^ fact ia evi- 
dence of mch a reeult^ the very inatliicto of society 

au^gefit its probabilil^. It might, in fact, be regarded ad 
unfair to Sir William Armitroug himsdfj as one of the 
nompe|.il^ir« iu iliLi honourable Ktruggle, that he should 
be placed in a position which, instead of permittmg 
him calmly to observe the progress of the prevailing; 
emulation, and apply its producta to the advantage of 
the ^TBut mhtional ertablishment orervfaidi he presided, 
had the effect of putting him practiRaJlj on tbo defea- 
eiTo; and exposed Mm to the auapicion of looking 
coldly on suggentioos, however palpably for the public 
t^iKiil, If tbey threatened to imlifate ag^iv^t the accepted 
tiuifcriority of his own pmclnctionH, 

JJut piTli.'ips the ruo.-^t prcJudiciiLl consequence of .Sir 
Williaui AniistroDf!;'a appoiiitziiont %vaa, that it nrndired 
the Government a partiisan in a question in whieh, of 
all otberR, it waa its manifest interest to be purely Im- 
partiaL Having adopted the Armstrong gmi ae the 
best that waa then prooomblQ, the War Department £elt 
constrained^ in ita own defence^ to maintain It against all 
aamilant^ and to uphold its superiority om all powlble 
rivals. Colonel Lefroy, when examined before tfie Com- 
mittm of the Ilovse of CoTninonaon Ordnance, in lfitl2, 
fitated candidly hia opinion of the practical ofFcct of Sir 
WillTam Arinstruug'H appuintment, OQ the elfortfl of 
other engineere engaged in the same pursuit i — 

* 354. Do yon eonceive that Sit. Whitworth has had 
the same oiqxvtonity of having eqwriments kied, witb 


regard to hia gan, that Sir W. AruulzuDg has had witk 

r^fard to hia?' 
'No;I tMakBOt* 
'555. Why i« tiiat?' 

< BecaiiHR Wtllifttu Annstroi^ is En^finHr for 
Rtfilng OrdnaiUe to tAtf Oor^^mnumi, The Ooverii- 
mont hd^ rleliboratcly adi>pted his sv,stt;in of riJiing, a^d 

ho'J'fid to V''-yJi- It ovAJ* 

^ir WUlium Armstrong in aa ofiicer in the 
War Dcpartm<-iitp V ' 

' Mr. Whitworth takes place as one amoQgAt 
tike nuoy oompotUora against him, and a very eminent 
one; but It la not to 6a 9v^ppoaid that he should hwvs^ 
ihe advavtoges that Sir William Ammtroi^ ^M6$$ariiy 
d&FW€$ from Ajs pimUon, and Hb duties towarda the 
Government/ 

Sir Willijirn Armstrong, Sir Willi:nn AnziBuron^'s poai- 
tlou gives itirrt aiWanbuge uvt't him V 

' T think it docs, • . . Sir William Armstrong being 
placed in tliat position he faus ncocaaarily both chc dnty 
and the opportuiuty of deTeloping hia system, which 
oth^ ooTnpetitors Lave not' ' 

At a fiirthtf stage of the same anqniiy, Oolonf?L 
Qardnw, the ohiof ine^ctor in artillery at Shocbury- 
DC33, declined to commit IjJmself to the merits of Uie 
Ariiiatioiig giin compared with those of any other com- 
petitor with it, on th*^ gi oimd that ' no gnn has been tried 
on equal terms with the Armstrong, and therefore it is 
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impom^eattliopTeseat toamreat luiyopiiuoiL - * . 

gmty be sdd% has ^iie throng the atooiml or eicpen- 
ment and trin] tliat tlie ArmRtrong gnu has, and I would 
not commit myself by ^ving an opinion on tho snbject.* 

As opposed to Mr. 'Wbitwoith, and all ot^er aspirants 
emulous of impmvincr ordinance id fjeneral, tht? Govem- 
Tuent. as Colonol Lefioy snvs, h;iving delibenitely 
arlopli^il Sir William Armstror;^'^ syntcm of rifliiii;/ ^fias 
bouif'l to c'trry 'ti Ofitf — boun<U in self-jiidtiiicaiion, 
to abidu by ita ova decidon, and to resist the bulit-f 
that nny other syatem or could be superior ; and 
bound to cling to the Armstrong gKin, incomplete as it 
admittedly -vibBj rather than make vay for another with 
better-founded claims to snperiority. 

Another aepect in which William ArawtTong's 
offit^ial possition itmy be view«l is the commercial one — 
Llie inflii<*Ti('o it was likely to hnvi- upon oth'?r ewtab- 
lie^tiTncTit-s f.'Tnh^irkrfl in the miuM^ branch of manufacturfip 
It is true tliat the justification oflTiT^'il for tlie endow- 
ment of Klswick was the impus-sibibty of having the 
Armstrong gun brought to periection nnder any other 
auspices than those of its aathcnr \ and the all^fed im- 
prudence of cntruBdng its maxm&ctnie to any less trust- 
worthy coDtaraetora than those irijo produced it nndcr bis 
v!g!lant inspection. For an article likely to be in such 
oxtfiinive demand, it is no doul^t a gmvc objection that 
it. i<h(.i(ild be w complex or so delicate in ita construc- 
tiim ,as to require estraorijinaiy prL*c:LuLioiL& for ira pro- 
dn<!ticm, involvina' th« special organisation of a peculijir 
etjtablisboieDt. But the correctness of thia latter plea. 


ELa»2CK. 


U7 


it is right to sMf^y has been qiiestioi>ed hy Mr, Anderson, 
tlie chief of the Koyid. G-iiu Fa<.'torieH at Woolwich, who, 

m b)8 evidence before the Ctfnwiittw of tlm JI*nL8& of 
G&mvw7i¥ im Ordnance in 1862, stated that he did not 
OOQsid^ UuR difficulty to exist in pnicUoe, Keuue a 
question has been raised, aad not unnaturally, whether 
any necessity ejtisted for the tTeation of a now cstablinb- 
meut aL Elswick, soemg the rej^oiirci's wliii fi tlu? (iovorn- 
UK'tit. were ulruiLiIy lti. jHVJ^fssion of rit U'(HtK\ii;]i, y.uil 
their ejihy i^-Dtivcrribility to the irujinifarrimt of tlu; rn \v 
guns iiuil [irojuctiles. Wheu, tJu.'rrtitro, ^ir WlWimi 
Arm&troiijv li(><^nme Superiuteudeiit at Wi.'oiwich, it has 
not yet been ehovn irbj, irith his able assiHtanoe, thb 
euBtii^ factoiy there oonld not have been adiqrtod, and, 
if necessary, extended for the production of hia ord- 
nanet% nvith greater ease than Elswick wan organised tor 
the same purpoac 

Eut OGBumiu^ the difficulty apprehan<lGd in making 
t]n: first Arm strong guns faml in tht- o\pL'riment:U stage 

of lS5Sj it !!'> [Ioiil>t. PJCijiJr^!). iljllliMlltv COIlhl 

only ho tiTuiioniiy. and in liiR' tiuio Hkllfiil workineii 
in vai'iiiu> parte of linglaud would hnvc been trained, 
compettfDt to undertake the manufacture; but what 
private speculator vonld be foiiikd bold ctnough to 
tender and contract in competition with the EUwick 
Company; wbich^ tiiongh ostensibly private, was m 
reality founded by advances of capital from public 
aonreeFi, and enjnyec!, not only the profits of sueeesa, 
but also a Government guarantee a^aiu.^t the pcsttibility 
of iod3 ? 
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The War Dep.^rtment originally contemplated the 
probability of ccnupeLitiou fnjiii ollj<^r qu^irtorH, for a 
right was rcRerve<l to the Lrowa, in the ertgageijifsut 
with the Eiswick Compocy, to divide its orders with any 
other firm; but then the ftttnapt to do so would have 
called into action the clause in tho coD^THct which 
awarded oompenaatioa for ai^ Iomi 00 occasioned. Be- 
sidea* what riTal estahliahm^t, trading on ita own 
reRonrees, and reffponnble for ita own riflkfl, oould p04- 

aililj (ruler the nuirket iu competition with an afisr>cia- 
tion toiindetl by the .M of public money, partially priiii 
in aJvuncc f^^r it4 prinluetions. and s<M;ur*;(.l against all 

adverse cuntia^cncicu by the terms oi lU bond with the 
Crownf' 

From aach a dilemma the War Department haa 
been relieved by tho rceent termination of the conU^' 
with the Etawick Gompanj. The full reeulte were, of 
course, unforeseen when nich a contract was entered 
into in nor can blame be juntly imputed to 

tho8e in anthority by whom the arrangement was 
inatlt', consulting as tht'y did for the puljlk- advant:tj^'e 
at ii erisLs of uucxaru['led ei]jl>jirnjssineTJt, aiid actini^ 
on information apparently the most reliable th;*,t the 
. state of the question could afford at that period. 

The fallacy which pervaded the whole arrangement 

1 The agreement an3 explanatory d«!im«t« in CMnnpcfinn with the 
ctfntract betweeo the OflTCTnment ajid tbe Elswii-k Ociujpajjj, will he 
found m^Apprtid^ to iJteStportqf ^Jioueeo/ VotMiioti^ CmmttiBO 
on Ordnance, IMS, No, 4R, p. 4A1}. 

port of tke GafcramcDt in April 1863- 


was frankly stated by Goncrul Peel, who, when examiiked 
by the CWmil^ on Ordnonc*, ia 1692, said — the gan 
havij^ been accepted by the Gorenimeiit, *dow beloi^ 
to the Secretary of Stat^'and not to William Arm- 
fltrong ; nor ia be to be regarded aa an inventor who is 
at rivalry with any other peiwnu I look upon him aa 
a[i|j<jinteU in order t:h;it hu may hnprom^v, I'ar :i.s pos- 
fiible iW. gun whirh lit? has jjrestiiLcd to the <.iovem- 
meut.' ' Oeueral J'eel elsewhere admits that he eoa- 
temptated the pottibility of a bette^i' gun being produced 
by some other eompetitw'** So long, therefore, aa the 
Arnntrong gun was only in jMogresSj and Sir William 
enj^ged in oraiducting e^ierimenta to 'improve* it> he 
was not only <tUl aa ^inrcutor,' bat in actilTa competi- 
tioD with othera eager in the aame puisoiL 

The influence of the same fallaoy' extends to Sir 
"SV'illiaTnV ap^jcjiutmeut as Suprrinteridprft u{ ihu mjum- 
fiictuio lK>th ut [^Uwicl: an^i tlu^ Rnval Ajsoual. Hub- 
ser^uent cxpcrieuc^j haa f^iimvn that the ilUticuUv wjh 
over-eMtiuuLl«il of reproducing the Armstrong guu iinlctfs 
with tiir WLlUam'a poaonal tniprinti^nHriK-e throughout 
every ati^ of the proeeaa. Hia nsais t ant> Mr. Anderfton, 
wboee appointment vas flimultaneoue wi^ hia own, 
deelam tlia^Cromtlie first he conducted all the practical 
operations wi^ont the intanrention of Sir WilUam;' 
nor can there be a doubt that any equally able mechanical 
engineer would have doiits the famep 

The shape in which the matter niif^Lt originally have 
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boon adj\isted, in is that into which it has finally 

refiolyed itself, bv the discoEtmnanco of the Kf.^wick coo- 
triictili 18G^j?iT^<l thft TolnntaryreHrement of Sir William 
ArmBtrongt in 1863- Without being constituted coa- 
^Iting ^igineerfoT the Wixr Departmrnt^ Sir Wiilitwn 
laightjwitli advantage to the public semce^lkave occufHed 
an entirely independent poflitioi^ wliU&t compledng hia 
expenTTientA, &4!oept^ng such enconragement and asaiflt- 
ance as the Ooyerrnnent could legitimately extend to 
him, coiupiitihl y with the junt claims of every other com- 
petitor. And ro'janis lii^i vmjiloyini.nt a^ Siip'-t-nj- 
lefiihnt of fh,t 1,'njfid (iun-Fut-ttn-t/, it uo longer £wlinita 
of a douiib that it ia not deairable, wLcq conferritig a 
well-merited reward upon any aucoo&sful inrentor, how- 
ever eminent, to pkce bim at the head of the state 
m<mvfacturmg department — ft poidtion which, 
Rhown the OdinmiUee tnv MilUat'S Organisationt in 
1862, he could aatia&ctorily occupy onlyao long ae no 
gun fchouM have U en dificovered with qualities superior , 

to his own, * Shoul'l tbe Whitwoi't'l'i J^'^n, nr niTiy other,' 
a*u<3 Mr, Monsell iti the House of Con^mon&. ^ provti 
be superior to that ot ^ir William Armetroug, and be 
pyrcha&ed by the GoTci-nment, the manufacture of it 
nHMtd ham to be confided toariual hwejUorJ*^ 

To the coimtry the cost incurred by the (Jovern- 
ment connection with Elewick appeara from the official 
evidence to have been very serious, 'the novdiy of 
the mannfacture rendered it difficult, at atartlug, to 
priced for the different artieks ordered by the War 

' ^eech in ihe Smas (^mmoaitf Jimc 19, I860. 


Department, and it appear.^ by thf^ fvidonce tak<;n by 
the Select Co'mm?Uf'C^ of ike House of Q/in^moTift fm 
Military Orgam^^ctloiu in 1860, tbrtt at first, m much 
as 200/,, fffteinviiids reduced to 170?-, was paid to 
Elftwick for I2-pouD(leT gona, w)iicb at Woolvicb w«r6 
made for ZIU 3^ bd.^ or newly one hal£^ Ooloncl 
Boier, one of the ehiefe of the Royal Factory at Wool- 
wich, fittated in 1862^ before tlie CoTimiitUB of the 
ffousti of Commtms on OTdnaitce, Umt the amount paid 
to tlio Elawick Company for shot and slirlls -Aout, 
between 1S.>9 nml 292,875/., all o\' wliicii 

(iuuld liHvo bi'i'ii s^upplied at VVoohviHi uitliout niiy 
diffinilty, for 19rj/iH8i, (indiidiny: in tlint ^nm 27^9021, 
for buildings nnd machinGry), ao that th<H Oovtniment 
would have b«iefitted to tbo oxtent of 1^7fi&7L, besides 
pmwLWfing itself of a wbrking plant m Ua own for eon* 
tinuouA serricp-' * 
For ^iins during the same period, the amounts paid 
to Elfwick fire much lar^r, aa may l)e inferred frnm 
the f:i<r, that yir. AuiljTson * Btat<'d to the fjune (■<ttti- 
n^i!fi'i\ IIj^iI :it \Vii[jhvii.'ij ho had iziiide in tlir<?f yonr,4 
&76 1 lU-pouadera, ht> :m avcragt^ cunt of 424^ 13s. 

' Kmdi^rp, Acr p. 516. flir Wii^uiai AnWtfTHoscj, wbo jlp ]nh-pcrtr>r 
vail popsnlted aa to t/iiH o1iarfl«i HHyH tluil 'in ChAt i^u^ th<'iv> vh* 
Hlt«91»ilui' l>nr 1o Snkp tht- oljuri^ (rf the rompniji^ Ubd hos:jivp ^t, an liia 
0|]!iiiiiii ' tlii.l il .1 r:iir .Mht a proper efaii^TP- coulJ not ni-j; what 
tiae he coulJ hnvR nionc, bui tlial vu bccai-(r Uh- ™¥l of jDanufflCf ure 
ac llmt uflcertiiD ihnC it vm impotfliUA to define iHiot it 

Trouldbo.— (^^«'^^,7^434. T,*ifl, 

' Ih.d., p, 31. 

" //''r^., A;jppQdLi, p. 23li, 

H 
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whereas the Klswii;^ Compjin3' supplied 109 <tf t^e 
Bame giiQ& at 7002. e^h, and 50 at 650^' 

As the sfimmntee given hy (reuei-al Peel, m 1859, was 
nnlv t.i> effect iti the event ijf iicLHiil Jo^-i iu tlie 

■J 

manufnetute oL' guns for tiie <i<n'crniiient, tln^ ^^liu 
upoa these transactions will no <ioabt modify any 
claim on that score by the Elswiok OrdnaDoe 
Company.' 

* Evidfit^, p. tftS. Thp Hnridb «ni hmti Mflfd 100* 
pound hni in nwj iMpxt tfary am the ■•nw M thoN dcvcrfbed «i 

IlO-pnW-dv hy Mr. ANDrrc<ios'. 
■ Wiin''- il }•* eliapf*r ttiiiii i*rirr'''i nil ha* Vtii jiuuIp* hy \\} iHi 


CltAPTEfl V. 


TUK COSXBST. 


R. Wiin woifTlI li:\s stilted, SO imijerfect was thu 


-hll. relation bctwf-ci) bim and thn Couimittee who 
conducted tlie comparative triald l>etweea his giin and 
Bir William ArmBtroug's, that he never rcooived from 
them any commimicaticm as lo the mult; and tho 
adverse decision at which they arrived only came to hii 
kijuwlodgu hy accident aomo time afterwardK.^ This 
and other nmiiftuons cannot be asoribed to dit^courtesy, 

imply tUt? jiii.^silfiiity, tliat t In Ci JitniitUf litiu^^ uiiiJii- 
viitrd by ibti circuu^t^nKe tUax- Sir Wiliiam ArE&atrcmg 
had ^proposed a ^m of his confttniction, as well aa a 
system of rifling of his own, vluiiit Mr, Whitworth^n 
was only a brass eervicc gun, ttored on his ayittem of 
rifling/ really entertained & doubt whether it was ^^LtUe 
a fair war of t^xprvaiuon to call it his g^tmU ailV^ But 

■ Letter U' Hit Tfmf, On. 11. 

' See KmdenM of ihc Stit -t CoMiaiUee ^ tke Ittnue of Cwfliwonfl 0* 
(hd*mttf, 1863^ 3,490 to 3,430. 

2,420 to 2,4;w. Thb doubt nttrvcs w recall tke tMs diaeuMd b/ 
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tbc mernberc of the Committee of IS5H v/em inWy 
awara that Mr. "Wliitworth u-as not a profeasioaal gun- 
maktrr, and that np to tliat timo he bad been a die- 
interested adTiserof the <TOvornmeot: giving the aid 
of [u5t adeulifii; athiiiioients atul imi 'niinica) e^cjH?rieiJCi* 
fur tlio inipiuvtmcnt of an imiiiulnut eleiiitnt h\ fin^ 
ic service, — -^iml tliis not only wiUiout any dc^ii o 
of reward, Ijnt, as stated by the i^pecitil Committu<i ^vlIO 
had just iEiveiftigatcd the expcndltar« incurredj at the 
actual 'lose of interest oa mooejr advancad by him; 
whibt the country had tho benefit of the services of 
the first mecbanidan of tlie day, energetically ea- 
deavniiringj by means of an experlenGed staff and 
^)i;autifnl lUAcbi tiery, to iiolro the problem of tho b'ne 
princijilo of riflini;/' 

Til** [Cktonl^ of wliirb ^Ir, Wbitui-vth ]nissr!^i-rd liiiii- 
tieir wru', ^^f courst^, hv^h vrduc; uiiii it ii* due hi 
bim t<j state tlittt, whilst he handed ovenmcimdi lion- 
ally to the Crown the right to use those fur ibd riHed 
musket^ the actual cost of hia oxparitnonta with which 
ware refunded from thepublictreasury, (butiaclucdveof 
uo rsmuneraitiou for bid personal flcrvioee^) he Gonttuued, 
long after tiio Bcrorance of his more intimate telatiou 
with the War OfBcCf to place at the diaposal of the 

jEiftiioriliu^s tlu' use patents !or Turtln^r dk^cuvcriof, 

thiT expenses ol wbiuh were dcfttj^yed from lus private 

thntfJngicdl euniati in tlw middle »ga, vhfiChn PCcapduuHl/ vdl 

nuulurtiii^iUy c.>nM<!i'i. a Jailer conid frt/prrfy be atid pj fjtat^rdt/' 
lion ti! ki'' j'/j}- child ! 

' See If-iioi t, Ap}.c,i\iu: lit ik" Ex'M^tt <}j iit^ Uov-v; of (hfititiQnf' 
C^stmHtet OH OrdjutRci, 1863, p. 5^. 

I 


resources ; thus enabling them to be turned toadvuutagf; 
hi tlie furtliorance of n great publio object, -.s the 
iiii^i-' in the iiwtriJi' i h nf tbe lultricatinn; %v ad- and the flat- 
fraiilcil proji_et',lo \\'r pi^iittraliiij^ arirnnji-jilafe,' 

JuJ^^jiig fr.mi j^ucli i.xpreriSEOiis ns have been uttered 
in piil'lic hy ^Ir. Wliii wiii tli, his fet^lin;^, nii Wng made 
ttuqubLiuM with the adverse deciaioa of the Committee, 
wafr not BO much thut of diaappointment thuit his own 
gim had not been ehoBen, as of regret ^t it had not 
been Hu^oieuily irIstL Captain Xoble, a meni1>er of 
the CommittetJ by tvhom the Armiitnmg gun was re- 
lutiiiiiit'iulrd for ad'i|»ti<»!i, stalt'ii to a frelei^t Corrunittoe 
of the Huui^o 'if ConiriHW tu'i- yi^riV'* iificr, tljiii ln?fiire 
coining; to tiiat lU t-i^ion * Mr. Whiivvoi'lhV gmj wa.^ trioa 
alto^^ether about ei^htorJiMn- Mines inid -^ir William 
Armstrong's from forty-five to iiitjr tiuaee.* ^ Ibhas already 
been obeerrcd, that the Instniotiona of the Committee 
wore to proceed 'afl^tpoedily aa posi^^ble'; but eveucon- 
fclatentlywiththatiDjiinctiuiijEuivei'}' Imrried an cnijiiiry 
wtu» obviously f%8 influflident to determine Uie fiuperionty 
of one ^1111- it wjis inadequate to ti't^t thi.- jH>siHve 
niorita of cit.h(.'r- Tho importanb merits of w< nr n.ud 
tear, ji lid eiidui:iiir(\ demandi^il :i uuife jnulan^cil in- 
veaj:ij^!LtiiiTi,iiTeti|R'L Uvf'of (h(f det^L.iIl^d cnj^ipan^un of two 
t-otally different systfims of loadi»'_' jind rifling- and 
of two varieties of projectile, not only distinct in their 

1 lif.pnrt ft/^Ae BrHifft AfKxitUion, ISGI, i». 3*5^. 

■ Sifiietuti, S,080, 8,032, 3.105, &a. Thfl Duke of CAHaUDOi m 

iFii' ftLiriH' n -^^'V- ii n>i TTi^ Ifoyal Higlince^'a opinion, lhal fho 
\VJiiTu<i:'ih L.J u-A. lip ti>c]Hit UKOf, bv«a m Uunm^Ly lni!d as S^j- 
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configuration, but in tUe mefab of whiclj tliey wt^i-e ro- 
spej^rivt^K' l'oriiii;d. The imBati?fafT"i"v \^'AW.e. of tijt: laic 
MH|iury vva^^ tlni= .summed iipl>y n^ir ll<.i\vard Doui^l is: — 
* TUk coni[j;iiiiiive value and importMOco of the. Ann- 
strong; anil Wliltwortb gurs (sn (^uliuily diiferoni id 
GOLiatrueUon, dimcDskms, Acuities, and aptitude that 
they cannot be eqa<Aly aduptad to all the requiremeats 
of i^eral aervico) can only be correctly estimated, 
fairly jrid^ed so fnr au tL»y }3iitiHry the priDCiplGS of 
gunnery, and their real serrice uses proved by neliial 
('X|*erim(int uid protrftct«d triiils \\u\\cv cirotimsfrtneos 
}■^■s^■^nl^lil1u: in^irly rty possible Lilt? nmuircnicntH ;j.nd 
viclssiludL'f^ cif wnr.' ' 

Wtili, it do*-s not iLp|k;:ir tliat lids ri'injlf*, vexatious 
ns it undoubtedly vrn^ woidd havr \o an interrup- 
tion of the good offices whidi Mr. \A'hitw<frt4i waa then 
grat^iitouely rendoring to the public, had not anotht^r 
untoward event precipitated lluJr nuddeu RUflpenj4lon> 
Expunence had not yet demonstrated the unauitaldHry 
of cast iron, a material for the construcHon of nfleii 

oannoi] ; ;ind l<m!inls the clow of l^-'>7. T,ord raiinnii-e, 

complete f^iicccfs of .Mr. Wliij^voilh in rllliiif:^ rfif Ihjii^h- 
guufi wiui- h entrusted to hiin, directi ri ;l i::\!rX- 

iion block for a 32-poiiiuleF to be for\v,ird^ to Mnn- 
chefitcr, to uDdeq^tbe same process ; tlie intention beintr 
to determine the capacity of that m<^tal for tlie jriaiui- 
facturc of rifled ordnance. This gim bur^ under trial ; 
as did another of the same metal and calibre, whirh in 

' ^a^iti OnHSt-rVy L*sit 11. vbn^ t, p. 221. 
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the followiug summer yms Ukewise supplied by the 
G-ovemmetit. But notwithstanding thc3C evidences of the 
iDsufficien*^ of caefc iron, Mr. Whitworth rifled a thir<l 
gun, a 6B-pouuder, in June 1858 ; the uioto immcduLte 
object bcincf l» ievt- tht* power of a ]>r'ij(^otile, newly io- 
venttnl hy Injiiselfj in (he f-imriil. ut ho^io. f bt.'iii^ able 
by its iis^istrinco fn'tioti'ate wr.)ur;ik1--iron pUte^^. Tljt? 
pmticiilarj^ of thii imp^^rtaul txjX'riiiH'iit, ;iud gi-ii- 

tifying issue of tiie ;ittriii|jf., will \t& mentiuaeU in 
auolber cht^tRr;' but tiie triumph of tho new pro- 
jectile wae the deeumetion of the gUD, which was rent 
into frft^entG by the exphmoo, — tbusdefmittily settling 
the queetioii of the uuulEcienc^ of caot-metaL for such 
ii?T vices. 

In reply to a letter from Mr. Whitworth, explalQm^ 

the causes of Hii- rKoidmL ajjd di^pn'tritiiig tho furl.lior 
UM [iii'fjt! for i'ifl(,'d r:iiUM>ii, I lir ^j-i ictmy <it St.'i.tu 

directed him lo Li' int'iniucd i>l his dctfi iruiMtiim ^ ti> 
discontinue further csperimontfi %itli ordtiaiice rljli-il 
on his prirkciple-^ ^ 

There was Bomethtng to be regretted in the Liute, m 
^ell aa in the terms, of ibia peremptory order. Ita 
import wa» imuaually grave, inaimuch as it embodied 
a oondemoation issuing from the highest oonadtuted 
authority in such multcrs not merely of an IndividuuL 
lujsad vent HIT, but of the wJujIi- ,v^.«/r;m iiTiiJer \vhi<;li 
Mtp Whitworth's operations were carried on, it mis a 

' S, ,■ l\irt. HT. in. p. ^54, 
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solemn repudiation, as ftpplleil to onhi;njn^, of the vwy 
^prmeiple' wLdch but a few montbs belore bad Ijaen 
crowned with such eignal succesB id the case of rifled 
small armft. 

But ia addUjoQ to thin, the nodden jresolLUion to 

r 

^et Tid filtogctlier of Mr, ^'hitworth and hia experi- 
ments followed fiLfii U|)on the Report of i/ie Ordnance 
Cunn>ii(UM'. ill favour of the Armstroij;^ ^^i'^' ? 
iiiiLiOUiirrim-iit, wiis t'oiiuiLiTeiit wirli the iif-'iTULiaiiuu for 
sooLiiin^'' tbo r^crvires of fciir Willuim Ann^^rrinii;, -aa 
Director of K>ilcd Ordnance, and En^neer to tbo War 
Department. 

Thus the man vho but a diort time l>eEbre had been 
confided in by the Oommander-in-^Rhier ut the BiiLidh 
army as the ^mo6t celebrated meclianidaa of his 
country,' > found himeelf suddenly amilcd on the 

tenflere!J+ pohit^ liia profesflionaJ fair I'ajin' ; ;j.ml li.^ 
tlir vitidi^Tjt [oil uf thirty In.' cjii in^t^iut ham :in 

atnatcui" urnlkr i.it I tc^imr w piulrs^irfji^il guu-iiijikrr, 
' He LuU not tiad previou^^ly,' as be atitt^d to the Hoiise 
of Commons' Committee of 1863, 'the modt ilistant 
idea of becoming a mauu&cturer of rifled arms.' I took 
it up>' he said> ' originally^ soldy because T whs re- 
quested by tiie Govcmaumt^ but when I received thiB 
letter firom General Fed to inform me that no more 
expBrimente were to be made with f^iine on my prin- 

ciplcj 1 (luturnimuti at once to heeomt a JiJ£iLJU.raL^tLirt;r 
' Pro a/ii': I'urt L i-\iit\>. ii. |i. 22. 

' ■ iliLr. VTiuiwoaiu** (»bjiicL wiB toiiaccrtom wt&t la l}jb moat perfuft 
i'jTta a riflplhjLt run be 'prodnGcd, and tlien to <^ to ^Iktrs to 

make and vsf tV—£dinlvi^ BtoU^, 1859, p. S2^ 
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and to prove that my system m« right. With respect 
fc) f he rifle, it Itas ulrcady been shown that it was m ; 
,md 1 tliijik it will suoii he aihiiittel, rS».^L T was rigiit 
wit.li n'f^'JirJ to unliUiin t- -i-bo/ ' 

^ Jt Uoi'S ijut follow/ tays a high clliical autliorUy, 
' ' thnL H aiuji is tlie discoverer of any art. mc^rely becaiit* 
htj iE> the first to wiy thi* thing, hut he who says it bo 
long, and ao loud, aDd so olearly» as to compel xottokind 
to hear him. It ifl the man wbo is so deeply iinprcaae<l 
with tlie itnportaoce of his discorery that he wiU Uke 
no de&ii^l; hut at the risk of fortune mA feme, 
punhc* through all oppoftitiirti, determined that what he 

JV<,U iie lias lht^cuv!. rt-J, ^\\\\\[ nut pL-risL for O' a 

j;ur Inal/ ' SiK'h \^■Hl^ tht; imliuct wliirli iiLi^Jvlli il 
Mr- ^^'lJilwultll t(i l]' ruiiio Ll**; kS uii-r as wi ll art Ibe 

invciit(>r of his osvii guii; and nnJcr iIh^ iulhiiuK-t^ of 
tbur^ fcul^ng, ho at once founded a rifled urdiviuce iactory 
at Manchester. 

Tn thrt new career into which he found IdnjHoU thuA 
une^cpectediy forced, hifi ohject was, not. lui hi the iiistiinc<^ 
of Sir William Anmtxong'a appointment lo Wixdwi^^b^ 
'the wtti«nn.<f mid jn'rffi^li»'j of his ^Blem <\( rijhd 

urduance-t' hi.s system of rirling Ijeiiit; iilnsnlv as porfoct 
ati it was ill Im.^; p' wer to n^ii*li r ir : \" i*l*!aiii \"V it, 
by nil ii|)fi(.'al to jiLibKc opiiikn, a Ji.-^MivijDnafi? triid, 
ample iiiV(^^t]y;;ir:oij, and a delibei'jLti^ jnil^njf nt. 

In punniit of this, the grand obstacles which h€ h^d 

' K'}/'}"!'!^-- t.f Ikr Sdal Cwamirtff of the IL/ujk of OcfMWiiu on Ord- 
nano', 1S«S, l,4S». 

' OliC Bev. SnXSl ^^iU-^Edkihutgh SepUa, 1326. 
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to encounter were the dummion of routine, and the 
iufluencu of esprU d6 Cin^ps on the service, whicb soiue- 
times acts like a superslitioji of cai^t*? m resUtitij^ all 
improvements from without Monaadcidm, with it£i 
tmBympathiBiDg Belf-TctiauK^ is not confined toretigioua 
houses and ecdesLavUcs, Its influence ia eufioeptible 
of cquftl development in fniteraltlea of laymen. It i» 
the natural growth of ^ctinnal tmiining and pr(>feR*ionHi 
sc^rt'^ation, Tt is as discerniblt^ in th*- collejjc as in tli'> 
convent ; and th»^ ivtiinn -nt i^f the Inns of i.'unrt or the 
couDtin|»;-li(iu>-e is mox lfs>^ likelv than fho j^ecln«iini of 
thrt rloiiiterj, TJ5 ».'n»^-.'ndcr uuntrai.ttHl h;i,bita of thou^dit 
and coafirm iaohited motiTes of luttion. The name 
ehrinking^ from identification with the world without, 
which animates the snceticism of a monastery, may be 
traced to a kindred sooroe in tiio discipline that in- 
spires the self-estflfim and RxcliiHiveiieHH of an orderly 
room imd a harrru^lc* Lord Klohi> stated in the Hmjfle 
of ronunons, in ISfll, that f^^^nl the first, w!n;n Mr, 
Whitwi»rlh was t^lh-d in i.iv Lind H:ndinLre to advise 
&8 to ^ the best prini.tiples on which rifleH shi'idd he 
made, there arose a leeling of prejudicft a^ainBt hiiu. bt'-- 
eaUBB lie was an ouUida'J^ And yctj by a strange 
anorQaly,an*ontsider/if onceformallyadmitted into the 
flerrice of the War Department, appesufi to bo reeeived 
with all the warmth, and deiiended with all tlw energy, 
wJtieh obarw^tcriee the military fraternity- The reaHnn 
^H, t liixt the siTJin^cr has enten^d nnder the an.^pict '^^ nf 
iiidhority; and autkoAty is that myateri<)UK principle 


whtcli aimniamK and properly commands^ the uu- 
faitering worship of an army, in the or^miiaatioii of 
which It U as ewfentuU aa it is puifisaat. 

Amofiffst tbemeelveA, aud in relntioi* to affairs eat- 

cUi.'^ivoly iiiilit.iry, tliia system lias its advitntwges- 
M*in become partial t<> liahits of netioa wbidi ixrr^ 
peculiar fa tlieir owucliu>iB; and t]ii^ iiK^iile'^tcd l»k'lk>f, 
that wlijvt4^vcr is donts hy aiitJiorUy must be vi^hi, Dot 
oaly recoiidles tUoaa whom it conoerns t<i its irioon- 
vt^nienccs, bnt- dtaposos them instinctireLy to defend it 

a{(ain8t all oninitiated aesulants. 

But not wj as regurds the public Thia regimental 
discipline iannot s&fely be extended to them, — and i n the 
rclntion of the nrmy to rivil aflTains, discnsnons 

,'uid iiilcii-^t< lie conu' iuvolvftl, thaT ruimot be disposed 
uf l.iv til'- ■;:iriK' E'niTns md ]Hi)CO!i«e^t wliii'li :ii i.y work 
wjitiHlfiotorii V iimk r a itiiu-liid (>id(u Military tnals aro 
t^onorally cAWA fur by sudden cimirgencif^H, ijiid ttuiwH 
familiar vith such tribiuiula are prepared to be 
fied with Timorous action and prompt oonclii^one, 
But sdentific invesiigationa cannot be properiy con- 
ducted with the fflimraary rapidiiy of a conrt-iuurCiiii. 
In the Select Ck>niTnitteo which tried the Armstrong 
and Whitwonb ^utw in tbc imsmlx^rs were ex- 

olii&ivelv n!iv:i! ^nd Tnilitarv offitoi's, whilst tUi? iiortie^v 
fill wlior^e iuLe:e-S IIk-v Avero to givL' jud^tmenf Wi-ri' 
exclusively civilians^ Hence th« issue of the trijil 

■J 

excited nmoh discontent amongst cLasHes unaccustomed 
to the uulitary aspect of the proeeedingR; and whilst 
iu> man in England thought for a momait of imputing; 
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pai-tiality to the judp^e^, confidence in their iiidgmeut 
Has iiii|jaired by LIri i[isur[icicm.'y of tljcir esp^^iirneiitfi. 

Tltf: rcilre^is of this error warf the oljject now Liimcd at 
hy Mr. Wliitworth ; hut in its pursuit he bud to 
encoqjiter prolonged discoumgetaeut^ from the re- 
htctance of those in office to reopen a great question 
which had htftm ao rec^tlj daaed; from tho impulscf 
of the Tnajoilty of militaiy officers to uphold the lujta 
of the Ordnance Gonunittee, and from the difficulty of 
obtaining reports and other official dooumente for the 
nh.Tmn+e ppfflblifihmenfc of rigbL Under such ainiflteT 
^ms|hii_'L'&, iuul iL'tarriod hy diiHcdllii?* ii]i:iili^iJti to tho 
novi'itv iif tlie Hitualroii, ilu; rfl^.rt vv^H !it fir-^ti tL^dimiH 
and (lispiricing. The main cau.^f I'f iliia wiia the fact 
that Mi'p Wliitwurth at the Tnnmeiit hiul no guny of hin 
own making ; and waa obliged to defer a public appeal 
till he Bliould first provide these. 

In the mean timej Sir William Armatrong, witb all 
the Mat of brilliant succesa, and sustained by the ele- 
vation of office and the almost boundless reuoUrcea uf 
bis new iio&ition, wew enabled to di&p];iy to llic iitQiobt 
ailvaiiiucio the auiprisiog pi>\vcr f f the osquinitc piccij of 
met'lifiiilsiu bo bail pruduet'd. Thi' army, witli a very 
lew exceptions, were delighted with the arijnisition rif 
their new field-pieces ; althongh the complexity oi thn 
parts involved the necesdty of an entirely nevj drill 
for the artillery, an inconvenience which would not hare 
been incident to the simpler form of the Whitworth 

gun,' And the nation in geueralj ahv^iyn prone, ^ 
J Report of J^/U6c irf CemmoiuT Stital Cemt/otiif en Ordntincet 
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the TiTn^s pointed out at the moment, fo think tlirit 
each fresh invention in m'^ehaiiic.y U to be the foM of 
its kinf], wfjs nri charmeri 'Aith the hen.iitil'ul rsi.iinoji, 
so far transcending' the old ortlnance^ as to bo]i^;V(! it 
the ne pl'ti& ultra of artillery, and to look oa further 
impravement m impoasLble-i 

But wbibft tLa lunllitude were thus oiptiTBited hy the 
attTactire meohaoiBina&d elaborate workmAQship of the 
ArmetTong gun, by the novelty of loading at tho breeeli 
iiiBteacI of the muzzle, by the combination of twometala 
in the strEingely shapod projectile, hy the bold idea of 
S[nint;iiieoiiH rifling, and the ingL'iiions ilf-Yice (sinr.i^ 
fihiindi Tii'il in tit!ld-pieeofl) for eouiiti^iuctijig Jx'uuil; fta 
wtjll ay by its other peculiaritiea, — t)ie rLifloetirf; section 
of tht^ professinn and th-* gerrica had their att^^ntion 
still fixed on the faTnili&rbrniize nannori, bored aud riil^d 

on the Whitworth plan, whtoh recommended itaeif to 
confidence by its Btrength, ita dmplioity, its surpriaing 
powers, and sturdy endnrance. Apprehension began to 
be entertained whether, in nn nngiiarded Tnotneiit, the 

{jToTernnieiit, liktr the princess in the story of AliJildin, 
hn,d T]<jt listened to the cry of the njrii;ieian, and hurriedly 
escbanf^ed the nld lamp for a (^►leitier new one. 

The preys became gradnaily divideti in flie eontro- 
versy^ but the periodical organs of scientiht l>odies wei^ 
unanimous in apprehending prccipitaney and Gnjoiciag; 
caution. The most distinguiahed mechanieiamf were 
prudently ^leat, and disposed to suspend the ecpreasion 
of opinion in a cane in which few were anfficiently 


i7i comn^ircnoif of abttUmERF. [JWf n. 

conversant with the facti^; f.in'2e ^eienoe in its exutjt 
forms cun hardly be siiid to ha.ve lietu a^jpliud to the 
coTif^tr u'^tiori of rifled firtvarma before the experinu^ut^pf 
Mr. Whitwortb. The body of civil cn^inoors threw 
cpen the theatre of thdr Institute, and luvitod jxnem- 
barrftGBed diaciuuon upon the all-eagnwuu:^ topic of 
the Constnidion' of Artillery ^- and members of the 
British Association for the Fiomotioii of Scicnoc availed 
themftt'lvesr of its mefttinge, to adnmco opinions fiiigg<^fi- 
tivc of t!it' h*'Oi.'.-^itv of furr'n'r e.^perienc-e before uomiug 

ii CiiiK;li[.si£iii ini duUi. ,s|ill iurornpli^tf^, 

Tims thr. d^.ci^i^>u >"t tiic Oidiiaiitr O.'inTiiitt'^e, wliic;li, 
under fUliCr c<?inlitioiiH, ought to liave in^pixed uuivers-iil 
coiitidcnce, mid put an end to competition, served only 

a Bigoal for iha commeucement of a ftr more vigcr- 
ouH oontes1« amidst the din of which Mr. Whitworth 
pn)ceeded to arrange his maehinery for the production 
of a piece of ordnancei ttie future performance of which 
was to vindicate its own IlLle to the iiualiUeii he cLumed 

fur il. 

In the principle of v'f ut;} whi<fli he lind ehihorared 
he )uid no LJiiprovcineiits to introdui;(\ in n';;ard 
either to rauye or preciMoiij Liu* fully aware J.ho 
pnidit^^kms force which he was eniiljkd to wield, hie 
only dilhculty was to provide himself with a metal 
of such atrength and endurance, as to mrh and control 
the iftupendous power of gunpowder. Ii was Uie old- 


' Tho rL-pLtl uf d ^cu-^lnn ivlii Ji Aiv-Et in CQWrqnrnr*' has* been 
ri"<'i^ri!td f:i t!ir (•/ the i'l'^fitftl-oa ■■f Cii'Vi Ki>'}'.n---fs J<t 

l3o9-ljtl, iL^ well m teprintcd in a tppaniU: vuliimc ifj Lljcir uuLlitirilj, 
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world story of tho Syracnsan pliilosopher conscious tjf 
the irreaiHtible might of his lever ; but IQ search of a. 
fulcrma from whkli to move the Unira^' 

Whikt the &|»plicatiion of HJlmg to artillery had 
disclosed the prospect of hereafter eiai-iluying the 
eu»rmoo0 power of ffunpowdcr to an pxt^Mit previously 
unf'Tes'^- II, Jlit^ 1','irK' rini^esa made hm] nhvJuiv served 
to reveal the i'i\'^t thul no one of the mctnl^ lu reioforo 
Ui^ei-l lor the nuLkiug ol' cannon of oidiiiitry size waB 
any h'ri;>;or e([iLal to rcsi^L itn tremendous aiid imirii-ii- 
siirable reiujin^ foR-c, wbeu exerted oa a grand scale and 
in gune of great oalibre.' It mustlikewne be borne in 

' Tlio cxclamutLou oT AiKiUUEit^i On noH trri moI ihv Kdaftoir 

^ M r. JjOJfonrTMJB, in a p:»per roail W^n: f.hf Tni^tlhieioii of Civil 
Krijnrn^i ™ h: I Sfifl. -^lyif.il f ' nTHln'nTy of noKi:fi, id.i- fjilrtilsili (I flir' 
uitimatt^ HtrotmitlL U KUUpuiTiki- Ui 7 tons on the wti-^re iiitbi i->jv.^L 
to tbe prcwur* aT 4 fiouMiKf a/mM^ilervf ; acd uf Ultton, vh<i U- 
JIltoJ it tn 1in IT torn, d* 2,4Di) aLmoipbttMO. Coloiid Uoxfu, in Kid 
7Vyr7.^'.v -Hf. .f '■^/ff/r^r, mnkci it 14 4 k"'^ pfr k^mhi-b Ufh, Mt>. Lova- 
jiiiint; imt^'^if i-HHmntvd it SOtona; Ujc Jtbi r Jiui IioiIe m }in n<M4, 
af»imi-i] Uiul ihU migt-l- Im iloubK^L A frell-irfijpnifrd >^TiU-r in lUt 
L&Tidtat Obfir^r, Kor. Id, ISB3, Bqys tliv btiUDKth of ipinpowrlflT in h 
fil^ifi' <if Eisplo^kui IR so TnBt> itnd :t is i'rum itvTGiy ti^J.iirc iJiE -ull li> 
h'Kt, clijit [[ n-^F^il riLH, W ji inmc i.-f fia^irifli* t^-nt thcei* ivhrj Ji^ivr. .ii'vukd. 
tbfl gmilpi't ^in<m-iL tim-- and fJIrntioD lo Ihe- tul^^itL urfi fLiM at a 
IcMs to MtimaM ft vifJi mjiUpg L1h! oerUimf;, Th« i«pri»iH>d fbnm 
VrJiii'Ei lie within llie in^ptdioiiift *if dun l:lu^^Uacc jii-n r^r.-J, w^Ikmi 

<rf piiwder. Oil" ruliLi: inrh ftf KiinpfurUflr vill rroltc on iiKpicit,iua 70'4 
oa^ ftcfc of hHro^cn, and 2W c/ ««i%iiBic arid. Tfao whnlo of tilii 
infirfsf*- 'kf I iilk tiittf^t pb»i»*tan(an«»M^^; Uiii rmcs htp liberated tiy 
B. spurk, ^vit'.i H Tiipidity ei-enl-r llian th** (if Ijaiil niiig. Eat [.fii,n 

CJilyulation of the quantity of guGos set free at liie mLiuoiji.uf isplo^iijii in 
gireu otilj accnnlii£ u> WMdi tbiy vmOd occupy ot the tn-di- 

narg taa^et^imTitf aOM^pAcre. WiUiia the Inmlof ft gun the 
Aflif at the noniCTt of c^ikHoa has 1m:cb calcalated at 3,000 dqgfeea, 
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mm<{, t-hat gunpowder itself may not even yet hnre 
attaim;<l it^= hiu;hcet development, n,n<l thiit itf^ ptnvm 
may Fiooner or later In* inL-.n-ii^^ h\ ^iome new .appoi'tion- 
meut of its purts. For ct^xtaia obj^ct^ il nmy even "be 
tiupei'scded by gtin-cnttoii or nctmp ttijually explosive 
agent, BO that a metal with the ^bulons czHlowmontfl of 
adflmmit) may ere long become no mwlj apecalatiTO or 
coDjectura] rcqniieineiit. 

M(mt)nIiiK ax aln^iuJ^ stated," b^roFR Mn Whitworth 
nommmced to vork on his own account, a1m<H( every 
kno\7n material for the nmmifiictun? oi' ;2uns bad ^e- 
cnnio ilistrupced and i>l><iolete. The utter f;iilnre nl' 
fvfy/ n-ti)i linil lir'rfi i\\c immcdLite cou^e of the niptnn^ 
belweeii tljo Uovcrnm<;Dt and himself. Sir William 

anrl ihk oaukmi mofa ju cicpunHiim of thn f^4, thit they vwMfilt 

'2, liVt titnet ihr i^cr vi^:U iho ^ovrdir oHifhutlfy ''Cr-np^'-i/. TliO farnp 

BU tgnH ujKjn ^Hcii h,ji"ini i'li-":!. Thi» niiiHi fiiiLfl lo ct-miivLuju tin* 
LTBUHntdow prmoTP vliii-h nuA be caextod in the rhin-.lwT vf um of 
thq lanre giini^ inUndod ti> o|ierato i^fmt the iron r.Utcn. TIlIn 
pitumiftiiH forea u gviKintc-il »M:4l>iri(ati--i>fi^ljrt JKiL gnduHlIv in the 
COSH of steam, «nii it acU u[luii the motal of the wiiJi in rut mLDU^ 
bloT> In the eiMof an SO lb. shot, a Telocity of flOA ft.Tt in ik H'^crtriH 
mntEamikntHd in dkc thnB-Jcundredth pvt of a aecond ; and in the ciw 
of n piflfi lifiU^'t, till* ^,imo v.Tc'i'y \n\n-i\ hi ihf-. thMe-lJiOUIiuidT.li 
pnil' of 11 "mmil. Jii tIh' fii^p (if ptta^m. i"^ ]"t%i iT "i> mj whII iiiiikT-ri<i<Hl 
tJiul- it miablcfl oae lo tonii a'Htio coiH|iaj-idOiU Trifij rhit af ^impnvviliT. 
Atfn»tl S-poindmhotigiWEd flronft gun «t ■Tdodlyor L^OOfi'et 
pr'i' »4^ruud uiid ^rilh aftircc gciimitcd in (to i v Mnmlreilr K rwrt trf n 
Hfi'onil, riquirc? a pctwi*r ctjiifll in iiit-cb.-uiiC-!Ll rtlvi't tlLii.t ri' I'l'^-i^m- 
Tl> I'iiiw 1 lb, to 78,01)^1 Oaf. nctminjil ]ji»i'st»j^>iiVfT' is uilil'[")]iuI^' I'l'- 

]^ii'Mt'iJtci] b;33pD(M)|bft. nueod onefbot high pcrmimtv, or 2jlljs. in the 
tSQ-hufldfvdth part of Ji. i^w-iiid. 7&* ofir^ pn-Jhrs/'d br/ ihe t^iffit 
mil.- 'y " f j">--rti(-r it;i'il us u rharge in a matl S^poain^ 0im a tqti«i. 

> P»rt IL chap. i. p. 8^ Ac 
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Armstrong had tried md heexi equally unaticcewiful iii 
booiHDgand dfliug cast^inm gans.^ Avwe^ witb all Ita 
Sae qualities, disdosefl infirimtaes which ev«n for iield 
gOBR rendered its power of cndiinaoe doobtful ; l)e^es, 
its cost and weight iuterpoEed an obetade to ite Uitrc- 
diiction on any va«t acaJe for ttie production of large 
ovtlimnce. The imperfections inc^ident to urron-^htiroyt 
in a- Holifl form pt'ecluJed its use, esct^pf ;Lpplicd hy 
Sir William Ai T^if^tronff, But welded coil had nfit Iheii, 
nor hag it jatf m^uife^sted exemptioik from the common 
risk, wbe& use^l with large diargei in rifled g;anfl of 
great oalilm Foxeed to tmnt to a gohrtitatej Mh 
'WhitwoTth adopted the material to vfaich he has gives 
tho nuneof 'homogeneous iron^'and wtuoh witii the 
toughnefls and dnotilify of that metal comtdnea the 
hardnew and tenacity of steel In ite preparation^ bars 
of the finest chiirL-oal iron are cut into fliiort. U-uyths 
find incited in criirihleR; the Coot^nU of wLidi, lifter 
hf\n\^ coWrrAi^ii sind <:n--^t into inijots. iire; forced by 
sttum-luuiiiiLer.'^ prodigioua power and weight. The 
preparation of metal by this proceas ban been suo- 
oosefaUj carried on in England i but the greatest estab- 
liBbment finr its prodnction in Eurc^ is that of Mt 

4 

Kmpp^ at Essen, in Rhenish PmssuL There the lai^er 
maanee are forged by an enormous hanuuer, the head of 
which, its piston and rod^ 60 t<RiB ; and this with 

■ Sh Ebidenti ^ tke Smu of (^tm&ni CtttMniiUt on Ordiuai£e, 
1863, ^22Bt H to the tondency of ^traae to 'oinh and Anw wt in 
lengOi ' gua ma flivd with Urge daign. 
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a fall of tea le^ Docdtonited by etesm acting aiiove, 
etrikee a blow equal to 2,000 tons weig^t.^ 
The tenadty of metal forged under mch conditions 
aUestod hj &ct that a bar of KniE^'s iron 
one intAi square has borne a wti^'lit of 50 tons, vrhen 
one of common wrought iron broke under the strain 
of 33 tons. Dt. ALel, the head of the chemical dfipn.rt- 
meiit of the Koyul Factory nt Woolwich, has stati^d i liat 
a gun of thia iiictal co^t at Essen had been tcatcU hi 
this countrjjand th^t ^it was found almost impossible 
to burst it.* ' This inference waa sustained hj a statemi^iit 
of Mr* Whitworth, mudti to the TnKtitnte of Civil 
Engiueera in I860,* in relation to ids own esqiedmenta 
with homogeneons iron» when naed for email arms and 
mtisketB. 'He bad put into a rifle-barrel, I inch in 
diameter at the breech, with a bore of -49 iuuh, a 
Icadt^n plug IS iin^hcs long, sin H*;htly as it could be 
(UiveLi hnmc; it waH fired \vith an orfiiiiajy charge of 
powder, and the long ka^tcn \i\ug boiDg expanded by 
the I \'plo8ion ranained in the batrei, xheffOBeKifejutruied 
by the jpunpot&'der aU paamg out ttmru^k ^ touch- 
}iol% which was small and Lined with plaHniL The le&d 
wafv then melted out of tbe barrolj and the same expari- 
ment repeated four times, with the same results.' ^ 


* Tlii*f pifiw?3 oF fcrglfij hiis <»f been fii','i]ilf,Tt'<!, in P[ifffi'?M, 
by i^abticLg the meEal itio cjluxWiH, whifh niv JiJUniaorid u^j u rrmJidril ; 
r.hff fim^ 4xf ihx blov being ioUnmAed \ij Rdanng th« fchicknou of 

th'! nLjtirt struck. 

^ Ar K^rPT, I tiTi'Ti^rfr^ml, f ^ at ^cBent oioylnwllug a stefliu-hdiumor 

uf lOU X^ju^ ioi: t-ll:* mauuliicliire, 

* Ihi/i. p. 110. 


So far as coiicernn tlie soldier's muak^t^ Mr, WMtworth 
waa therefore saliEified thut the liomcgeneous metal was 
auffi(nentlj stroog to redst the greatest straia to wbioh 
in practice it could ever be mbjected; but whatever 
might be itoguffidgicy far email arma and fidcl-fflooc8> ita 
suitat^ty for artillery and heavy ordnance iraa atilLi^en 
to question* Mr. Andenon, thu Aiststant Engineer at 
Woolffiohi expressed doubts of ita durability, and liK^kt^J 
upon it * as most uncer^iiii in character, one gun stand- 
iiif*; :vi:llj whilst. aiioLijer burst without warning, the same 
care being bestowed on ca<:h by the fouuder/' Sir 
William Axmstrong shared the same di^itrufit of iron 
fbrged in large masaea;' and Ur. Whitworth, after 
nmncoroua trials of tlie new matetialj gave it aa the. 
result tliat ' in employing homugraeoua Iron for rifled 
guns, czpcrieDce alone can detmnlne the proper temper. 
It must be hard enough,* he said, ^ to neeist wear, fjTie 
fiction of tbo gases of explosion, but not so hard to 
oaTise the inehil to crack iLsttnui of Iml'^iii^^whcu acted 
tijjDji hy a pref=Mtrc f,'reuter than it i.s cuiciilated to 
bear/^ Thus, c.n^utioualy treated, and with becoming 
eare, he was hopeful that lai^ ordnance, ns well as 
smaller gnus for field service, zoight be made of homo- 
geneous iron, without the precaution of eucaaing the 
former witii hoops of tiw same materiaL^ 

Down to the i»eeent time, however, this eanguine 

' of tAe InstUblJoac/Cirdl En^'ntirA) IfifiO, p G^. 

* loid. JJiacus^ian oh Xatumal JMfmiceit, 1860-61, p. 83, bud Addn ea 
to Sscitt^ '>/ Mrcha^ BiffinarK, at Slwfltcld, iSSl. 

* LeH*tUikeTim<-f, OflvVr 31. 1S61. 

* Proef*^r^ tht haiiitUmof Giwl fi^mv^ iSfiO, p. Ill, 
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aiiUc^)aitioa has not beea fully re^ed. Light fii ld- 
piece^ and even 12-pcnmderd, Imve been aucceasfnlly 
and Mcure]y made hj bcmi^ and rifling solid blocks ; 
bat .for gims of a large cdilnv^ the necoanty has not 
yet beeca d]iq>eiifled with <^ streDgtheQing the barrel, by 
Borroimdiiig it with ocmGOLtifc hoops of the same metal. 
Nw have the latter m every instants vithstood the foixe 
of explosbn ; ami ;ikhough acciiieiiful c:iUhi:9 have Ijtcn 
assi^ied in iuJividtial inetnjioes to ;icoi.?init for such 
misliappi, tlje liahility to their muneuce in dunioiistnt- 
f ive of tho fact tlutl tlit; E\rt of (he metollurgud: not 
hitherto kept pace with the advandng necesaitios of 
the gun-maker; fund that a metal of inexpugnable 
tenacity i< etill the gnud desideratnm of die military 
en^neerJ 

Nor are the eTidencea of tiiis pecnlmr to any one de- 
fleription of metol, or confined to the produutions of atjy 
partiouUir aj^fjiraut in giinntry: Uty Iho t^^nice on the 
Xliamcs, b*?twcoii the margin of t lit rivt'i artd the fii.^adi" 
of tho R<;yal Factijvy at \Voolwicli — AvJiich hy a stroke 
of grim humour haa acquired the name of the 
■ cemelerj/ is thiokly fitrewn with the oarcanea of 
burated cannon, of erery known species of iron^ and of 
almoat eray attrapted oonsknctimi, torn into fiintaatic 
f ragmenta hj the nntameable fury of gunpowder. 

In the process adopted by Mr. Wlutwortli for making 
heavy ordnance, the inner tnbe is formed out of one 
piece of homogeneous irou^ and its o^teiuai diamectr 

^ JHi'f: tha 6vid''n''i? inf ."^ir WitlIAh Abmstbosg on lln' qiii^slion of Ht.fol 
and mWAl ftr guns in K^'U'-fid- ferffj/ci; of iht Uc/KSe of Comhi/ms' 
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tapeTs about an inch in every 100 inchcfl of its length- 
Over thi^ tliri hui)[)s, jrlso of li'imogeneous metal, and 
ciich from tu'ciity to furty itirJu s long — their iutcrior 
surface being fitted with malheniatical accuraey to 
the exterior gur£aG6 of the tube — arc forced slowly on 
by hydraulic presyiire till the requisite amount of 
tcueion, -which is eaaily calciilatiAd, is arrived at. Thua, 
heating the metal for welding hoopa^ or for * shrinking * 
them on, aa practiced at Woolwiob, is altogether din- 
penF^ed within the confitruction of the WMtworth giui, 
A second series of hoops ia in like manner drawn over 
the fii-fit, and in Ujt- largcftt cannrni a tliird, or eveu a 
fourtb, is j^upiT-impofed by the same pn'ees.^. The ac- 
company in scciioii of a inuz^le-lo:uliri;; ^"i^* cal- 
culated to fire a [irojeetilc of 70 IEh., exhibits the 
arrang;ement of the fm.ip^, and the relative poutione 
of the projocttle, wad, and charge. 

Tlie rifiijtjf of the Gannon ia Ur. WMtwortii^a foctory 
of coame prvwented no new feature; itwaa the same 
which had been uniformly applied, Muce experience 
had deterrotDed tbc principle, and siiown ite applicn*- 
bility to fire-arm.-! of every size and description. 

()rie ppeiiliar iLy, boAev*?r, <jf his KjHtein as applied to 
artillery, consisted in the diametiT of lUe lioie beini» 
tmifomi fhiouyhotd the mtivG Uii^ih o/ the ban-d, 
without leaving any ' chamher * or recess to contain tho 
chaT;ge of powder, at the end next the breeob. Ia thie 
it difi^ed from the Armstrong gun, in whteh, as the 
projectile waa to be rifled by ctUApresBion during its 
pasaa^re through the grooves in t-ho barrel, it was in- 
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A A Thi- 1 if t'rrijil tub? rifled hi T;ii?.-nLsllv. 

B H Tho first bcna ofJjoops ibn^ uq lij ]jT<Irajjlip preesum 

n Tli^ Lnxd^Tiththeapiittuvatmtoadmktlu&ktioni^ 

a The rifled pcojt'CUk. 
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disponfliLble to have the aperture wider at the brcnch, 
where the projectile vas to enter, than at the muzzle of 
the gun, wlieuce it was to ipsue after forced 
tbrough the whirls of tlio nfling. The manifest «d- 
vant&g<C8 of Mr, WhitwmilK*8 arnugement v^^e, not only 
that Uie guD vn» a moEsle-louder, as well aa a breech- 
IcNider, but that It ako poaseaBed the bonltj of per- 
mitting th« weight of tl^ projectile to be iocreaa^ 
hy increasing its length to any exter^t rompfi.tihle wilh 
the power of the pioec to resiat the increa&cd stniin. 
In fju^t, from the t<xme gim he fired n sph^sricat hull 
of a diaiiieter *^t\y\n[ to one calibre, aud oae who&e 
length was equal to fen oalilire^ ; ns w«IV olLers of £a- 
tenncdlato gra^atiouH.' Besides boIkI eUot. the guna 
were calonlated to fire shell of every variety, crcn 
those filled wIUi molten iron. 
The credit of determining the ^npcnurlly uf an elon- 
■ gated to a spherical projectile, belongs to a period 
much earlier than onr own; but Mr. Whitwert}i is 
entitled to the merit not only of deiiu iMtritiii^ that 
projcctil'ss of !\ny requisite length niiglit ln^ tired with- 
out 1 1 tc risk of 'tuminrj ovnr^ duriuj^ their flitjht, bj 
increasing the velocity of their rotation iu a like pro- 
portioD but that gr^t^ predakui could be imparted 
io them by aceurately ah^ung the dot so aa to Cfuise 
it to centre itself within the polygmial rifling of tlie 
gun. 

For field-pieces and heavy gana he made the projec* 

^ See Ti:ii9tpitioii ]). IS I. 
* Sec ante. Part J. eh, iu- p. 
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tiles of iron, fitting them to the bore;, by means of 
self-acting maclmiery, at &o trndul a cost, that the ex- 
penses for wageB did not e»36ed 1^?. 
fOT each «hot «f twelve pounda ; * 
and for certain scrvicea they may be 
merely cast, the hcxa-kHuU hliape 
Ijftiiig ^i^en \\y the mould- 
To shot of (}jia lii^scriplitiri excep- 
tion has been tal^en i^v Sir William 
Armstrong and others, thai: the we^r 
of the gun would be precipitated by 
the &ictfoa betweeu Us surfivcc and 
that of the hard metal projectile, 
and also that Hie unyielding uature 
of the latter would involve the 
dani^ of ^j:imiiiiiiL;\' Niid flic c<»n- 

Whitworth hon juct thcHi; ijlji cLioDs 
by tlio fact diat In practice the latter 
aeddent has not ooenrred; and that 
e^>6rienod haa showit that after long 
__ _ continnons fiiinir even with brass 

TLj.Es Tini:i> raoM THs guzis, the propei wads being used, no 

apprecmble wear and tear was caused 
by the tron projectile Without limiting observation to 
projefitilt's iind '^im?^^ tlif fatiiiliaT iuptarice af Ibe iji.'^toii 
and cvfirider cff ;i st'.';im-eTi'j:iin\ or Jbe bcanuj.'^? of 
a revolving rrunk, art- sufficiently iiluHtrativc (if tbu 

of Ui4- Ho«M> tifOoHiTDon* in 1863. ^it^E^ietice, 2497, kc p. 106. 
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&ct> l^t vith proper lubncfttitm tbe ccmtact of the 
hardest metals be attended b}- no serious injuiy 
from fnctioiL^ One of Ite earliest Whttwortli gund, 
after iiriug l/iiiO shots, sho^\-e<l i^o inort? flign of abra- 
sion tlmn vvlitii it first lefc the workmaii'ti liantls- Jie- 
eidea, the fJaiiiage, if any, from friction muatbc r/vutnal^ 
it mutt be equally exhibited oa tlie projectile M well 
EH uii tUti gun; but so &r from this bebg apparent^ 
prcijectilee fired from the Whitwoith guns are conatwtly 
pioked up in a'conditioD bo peribot as to be os9>able 
of being fired, over again. WliatOTer ve^t there may 
be in the appvebension of exceEafre friction, it remans aa 
yet uimtt4>i)Lc(1 ; and Llie House of Comnious* Oommitlee 
on OrUnanct! in have stated in their Report Uiat 

> Eiridtttuttf iU Cmadiim of tkt Bmat Cotmo^ m Ordnanee, 

16(1,1, ^IGrX 302^ 191ft, Oq-t Tlr.wiim {Etutr^m. 3S0fl, hi:) ww^ of 
t;iOhfiLiui (jj:jiLL(ML tnit hlii «^|>f ru'iic*:- i>r tlie WLilwgrUi goa hsA bcon 
i'nu£Ei{»cl tD the i-uBl-imn SO-potndvrvliich bum on boaidthfl 'Eioallai&t* 
inlR59. feo Fan IIL oIuip< iiL p. S£4< 

On Kff juili/jjct of friction Mr. WlOTTOirrn stntpl as fblbwii lo llm 
Cfjrarriiiri"i of tlip KofUft of Comraona in 1863: — ' Thp Trear m nij ^mizJ 
LB pomp^nacivel^- verj NiinIL Tlxerp b Treu in all guns, jtrLJ<iiijj frt^m Uic 
rifeeti of tb» nEpkwun of fto powder, but oving to tic gnwt BiUut nf 
the mlttcrD<i of tbp prrjprtQi'fl in miaut vith tlio IkM^ of tJic f^iiic, tbo 
wcrr tlii'^ fo fripliftn ia 7!'<|if,^Hil in mv j^ns 1^ A miniTnuin ^ (2466). 
In tlic <!Ourso of tho fiM|uirj iij thfl lUmsfi tti ComTi»)nH' ComniiUee 
io lBSS,Hwuidiil«d1]ttlali>tiev7ofbeuguDii,]2']>ouadn% 
to the (niTcrniiH^nt l»j Mr. WllTVUUium 1962, Iirnl Milftftdfrom friction 

hy prrjC'-'PiTr* : tn whiVTi 3Ir. Wunwoirttt add* tl Tp-c^sion of his 

surprise tliJit llitry hdJ not^ e^iifl^ml mni'Ji mdve tluui tiicy Uid; inasmuch 

ur<ififr^ * viliiont ime piurth>l«^ of Inhnoitioa, and withoot onu drop waj^-^ 

li^in^E uf.ed for lOO rmindr-, ■■^'ilc'i a wan nc^fp '-tnown or drciiTiifiL 

l>iat Hiirftujoa sMiiii^ upon on^ auorli*r be uHi^d witJimit Inbciea- 

l.iuJi/ Kuideaat (ie /^iBif O^suftaaa' Ci^^j^/uf^tr, 1803: 2572, 
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*no suffident expGrimcntE have been tiwd' with the 

Wliitwcrth to show whether his projectilea arc 

lial)lo to tl^^^ objE^ttiim,* 

There 13 one peculiarity in tTie exicmal nlmjie of 
Whitwortli elongated projectilev the effects of whicii nie 
suggestive of curious conjeolnrc. The original foim 
adopted by him for the rifled musket waa a cylinder, 
the anterior fiectfon being terailnated by a somewhat 
coDioal Iront; the sidea being carried on pAraliel to the 
extreme end.* With it during his first trials in 1857, 
litf obtained the ^treme ranges already allndod to, 
IJiit tlio rifling Jinijfi jictiiig like rudders, t^ave a him^ to 
tlio ht'\t (hiring itH flight; a dcfi t;i. wliif^li wuh l-ol lei^i ed 
Uy Diukint;' it laper townril-' the rear. Tliia in-odua'd u, 
rt>mark:tblt^ iiuproveincnt in Uio fiiugo, im]Mutiiig Iioth 
flntiir-Ai of LnLjfctoTT and precision of flight. Thiareuult 
had been antioipated, aa it was Inlwred that the rear of 
the shot, being tapered like the run of a ahipj the air 
displaced in front during the flig^ of the projectile, 
uud which in the case of a powerful eylinder would 
press on the rides and retard it^ would, the end being 

tiipcrcid, close in r,ipifliy in The rpiir. a.nd fnrce Jt 
forwiird; tho closing in <»f the water iidds to tlie 
uiiwjtrtl motion oi the vtw^st'l,^ 

T\ui effect wa^ cxliEionliiiEiry j the range being in- 
creased from 2^000 yards, with the paralled projectile, to 

^ Sw^ Pi,rr.L .-bi.p. iii, p,3a. 
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2^00 with the bq>ercd one,1jie proportion incre^tsin;;' nt 
loDgiBT ranges; The correctioa of the hbcoral doriatioa 
was equally uuportaiit; and, in short, thU change by 

reducing r^ardation l>eeaine eqairalent to an iiu'i-oase 
of propelling force. 



mi 



In the original Bhapo, a rifled cylindifoal projectile 
with the Kidett parallel thruugliuut thetr entire extent 

crtpablc of being drivcji ,>/H)<) yjvri^^^, ^ nmvly ihrm 
ra'V'.w, hut, by t.liis iippifcvontlj" ^inijile alteration in tiie 
rear it was sent 7,000 yards, or nu^irly ont' mile fiLrthcr, 
although Ukc chaise of powdc^r and the elevatiou of the 
gun were alike; tn ftiich instfincfl. 

This timing form ie abo ^vomnble to the lubrica- 
tion of thegun bythe use of &e wad he^cm deecribcd,^ 
and is equally compatible vith any tunount of windage, 
tLns rendering it as well ada|ited for utuxrie-Ioading 
for breeeh-loaiJing giins- As all gnna whatsoever, 
whfcii repeatedly fired, i>ecorae more or less 'fouled' 

' Sep (Hi£r, Vaii L vha^ tii p. 0^1, 
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by tbe TOddaum oS the exploded poifd«T, 'eaay 
loading ' by tiie muzzle must be fOOTided for allow- 
ing tbe necessary * windage' in tbe gunu That ia to 
Bay, the project^e bb it entflrs most fit it so loosely aa 
not to be stopped bj any acctmmlated depoute on tbe 
haTTfflj or even by mipri=ione<i n.ir* which w()xild prRVfirit 
it being ' rainined Iujuio.' To pnividf for such contin- 
^^enc!io.s t\n- exp.;dioiit ri^.Mjiitd to by Mr. AVhitwortb 
wag to remove tbot portion txom t^nch Lalf side of tlic 
hexagoual bor«' of Uie gun on which the right bnlf ^ld(* 
of the projfwtile bean ob U goes in^ thus enabllug it 
to onter with what ht in fact a 'loose fits* but aa in 
Ua/^dng the gODy tiie shot bears upon the opposite 
half ddefi of the hexagonal bore whioh have not been 
eased off, the fit beeomea close, and the projectile 
issues wLtii ita axis in Une with that of the picco.^ 

Aft run;ards tbo firinfj of sb*^lls, Pir Wi]li:im Ai niKtrong 
ut one time doubtod tiio dewirability i>f tbro\*iiirf 
oa woll ;iH ''(.iliii shot from t>ne and tlie same guu, and 
thougbb it prcitfrablfi to huvo separate gnns; but this 
was before he had succeeded in making his admirable 
jiegnientBhell,ahreadyaUadedto.' llr. WhitwiHth from 

^ III mlilitEnn to h'tn other prqartilc*' 31- ^Vliit-ATn^li n^^A. a tiibuliif 
on-"' fjtr ]"^nr'tniling w<vti s.nd oilier ^fiC s-ijli-it iru'v^-;, Ijv whifrh t ecvf. or 
(n'liniltr, ru nrlj- 2 lerl lon^ ond 1^ inch in diu«Jt|j.r, hua biu*n wii cv,t 
d a BoHd oak ilo«kf tlitnigli irtiich it fired from a 314-poaiKkf riOi-Ll 
brasH ho^ntsr. Itc tubvlar ibnn «a» ilso fimod to be the l>est far 
pcnntrpT irig Tmitomy. 

^ Sp« n/j^'', I^artU.cliap- ii- p. 114- In tLe Rtparitta iiijied Of-vis^ fui-- 
nbhodto the War Office, July 11, flr Vrrjjiv ARVfiTooKQ 

saja or bis own ^^lUf, ji^ it was at tljdt limc cocuftnuitod : *It m^j, pir- 
bi.pfl,lLriT ol^Hted to tliiB mi£, Iba^ frrtm the Kiulliieni cf lbo bore, it 


Chap, r.] 


BREECH LOADHiG. 


tbe fiifit fkppears lo have be€u confident that tlie tnune 
kind of projecti}e8, solid or bollow, wiudi are used for 
smooth-tore catinori, were capable tif being used iii 
liflijil nuliiHuce, altliijugh fears were expressed l)y otiieis 
Uiat tbe rapid pitob of the rifling would lie Italjle to 
bruine :i i^ljell, and tear it to pieces m the barrel.' Tlie 
earliest attempt was soificimt to diaripate tliis spprt- 
benuoQ ; amongst the very fint experimentii bexa^oal 
sheila were fired vrith tho saTne iecurity aa he3tap;oiial 
shot ; and witti tho iarther advantage^ over a spherical 
aheUy and also over the Armstrong vholl, that the heio* 
gonal eyluider sdtnfta of being made of various lengths 
arid o;ipiiLities, for various diRtanceit aud re<|u[reirientej 
and euph adiLjih d to the calibre of one and the at^ina 
guij, wliioli they do not. 

Breeck iooiitug ha^ been a seductive problcjii for 
gim-makera at almost eroty period subsiequent to (ho 
dUooTory ijf gunpowder, and the inventlTe miwl of 
Mr* Whitworth was too auaooptiblG to be indiflerent to 
its ollurementa. Uot it did not require a very loDg ex- 
perience to lead him to tbe couriotioo that there la no 
advant^ attunaUe by breech loadinj^ to compeu«ite 
for the inevitable loss of simplicity and atri-ugtli. Tho 
public, however^ were nt the miMnont so captivated by 
this feature in the Armstrong gun, that it had become 

c:innot hi* applied fiartluuinEg sbeHs as ve]) us iolid jirojVi-I ilt't ; "bnt 
liio Ssv-t- ifi, these t^o puqioges are iu<>fTii|-ni[:bIo wi!l^ fa^h t^thi'V uuloHfl 
both be impetfecUj attaijn;ij, fur xiiiiic tiie unft inwJ«aj-ilj n-qiiirce a. 
lsrg« boM^ tb« otIiOT demands a AmaB one; Bad ft tliavd^ Ae«mi pro- 
ferr'-ljlt! [<o IciLVG sEpn.riLii^ giiiw especially nJapt^d tot each ^pplultiiOD.' 
Sec App^di^ 1.1 Uiyorf ■/ Ih-ihi'inrf (hrtt.it'U". 1862. p. Ift2. 
■ The ^'tiaat ajid Mtiiarff Ga^He, Saiunla^', ^cU 24. l'S60, 


IflO SREECH LOASONG, [J^ U, 

almost compulsory upon iiny compeHtor to iJisplay a 
like attrat'tiou ; ^ besides svhich Mr* Whitwoith had fhe 
conviction tliat^ mechanic ally rogarded, the hreech- 
loading apprirat.n? of 8ir William Armstrong was faulty, 
and that the object was attainable by a safer device. 
In bis judgment a breoch-loader diould be rifled od a 
priociple whkh, like the polygGni, ivould admil;, in casM 
of need, of the gun lidi^ uied us a maEsIe-loader 
also. 

arrODgemcnt wfaioh he eppKed to own gun 

was the least complex imaginable; the breeeh was 
screwed to thf bstirel liko tbat of aiiy nidimry ii'wHn^- 
piece, with the diffeif noe thnT. it is screwed on ti» iiij^lfjid 
of into it. In form it v& u cap, wiib aa iutmifd sciew 
fitted to aa external one on tlie rear of the g[un^ aTid 

iurjw4 ^ ^ l^dle. The acrem are doublo 

threaded, so that tiie work is douie by tvro and a half or 
throe turna. The oap when off the breeoh supported 
by a hoop which bdng provided with a hinge-joint can 
be swimg to one vde to admit the inaeztion of the 
charge. The aceoTrrpanying illustration' serree to ex- 
hibit the syste[n, in which it vrili be obrit^rvr d thiittliore 
is nothing to weaiken tiiat whicli ought to be the 

> < In 1856 1 ftdroeaf ecl^ an 1 do, \h*) omploympnt. of the Nimple 

Tnuzi^U'-liiuilot'-j fir fif'ld arttlLer^'. . , iJ^t at tkatUv^. ihr hr<i'rl)4,»uhT 
V'liN cinmidtrH to he. it grfaf. 'I'-fidi-mtuM ; uih) the pmcIifjiJjiiitv ut' t^riiiL; 
Jiard in«taJ prvjecbiLea in contact iritli a mcttl Um; wa^^ niui'li iloirbt«d, 
ihftt tho1iwl-«o«t»dikot(iCd£rWmuv AMcmoMVuprd^^ not* 

wil.lir'friiiJIiig ihtf uuiipliraliuii of its conRfnHtion i^nd ils mueb. gri^itw 
ewt'—yir. WutTwooini, Lt/tcr tu tlr 77,k^. Oi.>tob— 21?, 1801. S'jn nfwo 
Eoide^e'if thf. H*<iise of ConHitans- Ci/at}tMUe on tW'-ii'HLr^ 1863^ p, 107- 
* Sec epgrariDg to bra? pi 181. 


Htroiigoat part of the giin, the breech- There is no 
le^IuoUon of j^oliility, uo slot, no vent-piece, ajxd no 
movable appeinlage, liftlile to be iiijnitd or lost, 

la loadiDg these guns from the muzzle there ii no 
departure from the (Hdinoij custom* in Joading at 
the breech, a few backwud tanu of the handle un- 
soicw the e&p» vfaicbj htin^ rvomed and supported by 
the hoop, is iwung back aod to one iide^ leaving the 
aperture of the harrel open. Into this the projeetlle 
is piislied, aiul behind it fe inserted the lubricating wad 
mul the pow<lcr, » ii(^ln<iod iLi u tin cartridge c:i*>e> Jicxa- 
l^oiuiU)' ahflpal, to ajlai>t it to Jh<^ l>ore. This, m it 
eiifints, pushes forward tbc proji.'otile. The powder is 
jetnined in the cartridpfc by meaua of the wad, com- 
posed of a mixture of tallow and wax, and in tho rear 
of the case is m orifice to correMpond with the vmtf 
whidk paB&es through tbc centre of the broefli cap. 

The projectilo and charge b^ng duly lodged, the 
hiu^'cd haop in awnng round like a door, and a few 
forwardtum^ofthescrewfixeflitfimilyinits plfice. An 
ordinary /mito^ft fuse is then introduced into the vent, 
the operation of sij^hting bein^ carried on .Hininlt;t- 
ncously ; and Hie iiiae being- thon ignited by llie jerk of 
the lunyardj the gun is d^hjirged. The metallic cart- 
ridge asdfitfl in preventing the escape of gas from the 
breech; and when tiie cap u again openedj the tin 
case ia withdrawu by an Ingonioas InatruRKnit which 
gripe and extracts it^ brtngiiig uway with it all depOfflta, 
which would otherwise have ibuled ihe barrel, the 
entire length of whidi is so ctfect-ually lubricated by the 
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wnd a£ to obruLte tie iieoeasUy for apongiiig or wasbiog 
out the piece. 

The gun bdng rified onSfermlj in»a nnozzlo to 
bT««eh, and tJiere beinjj; no powd^ (diamberi It is equally 
avidlable aB a mnzBU^Oftder u a bieecti*-loader ; aud 
in, the former esse all that ia required is to screw 
home tTie bieecii cap, placing in front of it a disc of 
copper, the expanaion of which renders tlie joint im- 
porvuiua to th.^ of explosion- Such is the titrtmyth 
of th^' partfj ill liiis iif.jxiraliH, and such the simplicity 
of tlieir atlaptatioU) that \^'hitwo^th, long; aftcr- 
wurde^ WhX^ onaliled to ntatc that 'his brocoh-loadisg 
apparatus bad, in no instaiice that he was aware of, 
been a &i]ur& During the public expenoientA no 
uouident or diflkulty had erer occurred in working 
them.'> 

Whilst occupied in makitt^ these guns on hi» own 

ticcount, Mn Whitworlh rt;ncwed coinTiiufiicniion.s wiLli 
the Wfir OlTn?fr, the \nU\ \a*u\ uf I.o.-i liavin^; 

wni^oceded to the charge of that departnieDt. In 
August he made Gugg^estiooB to tho Secretai-y 

of State, for utilising the esi^tiuf^ stores of ordnance by 
hooping them, aud increasing the number nf angles in 
the rifling from a hexsj^n to a deca^^ so as to briog 
the redaction of strongth in the band to a minimum. 
Butt notwithstanding this and other ofiers of coopera- 
tion, the War Office was apparently so little lucllned Uy 
encourage his efl&irts that in September 1859, they 
refused bia request to be famished with copies of the 

1 A> ^ 2lLflKi, OctoW 29. 1861. 


official rcpartfi on rifled ordnance made up to that time 
hj the Ordoatice Select Committee* It waa arnmged, 
however, that early in the followEi^ ^riiig he tliuuld 
have the of^artunity of tryiDg tiua povciG of his new 
gun in penftrntiug iron plata 

Ab ito rcserre was maiiif«*cd reUtire to tiie iwrke in 
pi o^rress at hie owa &ctoiy, public intcreafc hecame 
exftfted to leam the remltB of experiments from -vhlch. 
so much w:iw pxpecleil, and at letigtl^ i\'ithiu little more' 
tJ]!ia fl, year from the f:(iriiiin.'iii;i"TiieDt of operations, lie 
was provided with a Aorii'K of fi^-Td guua, 3, 12, aud 
JS-pouuders, which together with an dO-pounder were 
aTiroiinced to be rcsody for immediate triuL 

The weBtem coast of England, from the boundary of 
Camberland to the estuaij of tha Dee, pn38euts otie itn- 
varyinfr featnie, in the h>ng and level plains of mid 
tlmt mark the junction of tlte land and aea. Tbey 
□re nrr-nsioueil by the rivers that fU'Hccnd li»ni tiio 
hi^'hiandH of Yiit-kr-hfro siud Wf-tiJiriiC'3:uu3, and tlii^s^ 
whi'tih in the south dniiii thu inonuLaiu rrgionf^i on thii 
confines of Wjdes, These streams coiiih down laden 
wilh earthy deposit, which owing to ooutfjidiiig c^irrcnt?^ 
they are uDhphlR to carry out to sea, and thin settling in 
comparatively stOl vrater^ forin» bankft, that are left hare 
between every tide From thene the sand dried by the 
ttuii ia driven inwards Ify westerly winds, before widoh 
it may oecasioiittTly be sera nmning fju lftly liTce the 
current of a river towards the shore, where it piles 
itself up in mounds, that are speedily covered by bent 
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Rad other hardy gracses that live iB sadi exposed 
tntimtiom. 

One of the most r^uarkablc of tkcao fbrmations 

the low coast of Lanciishire, between the Kibble aud 
tlio Mersey, ii.n alnioat unbroken line of aauJ tiisiny 
niilt'H ill eiteuL Fmm tLe sliJiMowriess of the wafer 

Hlii|)s ^Idom approacii dose to the shore, and human 
habitations are rarB) except where villa^ have been 
built for tbe Miminer lemdence of bathers. It was a 
level expanse of ^lis ^Ireaiy shon wiUiin a fihort dis* 
tftuue of Soatbport that Mr. Whitworthj by permusLOti 
of tbe Admiralty, selected fbi the triid of his guns. 
No plaeo in the kin^om can preeent equal advanta^ea 
for experiJiK uLo \\\\\\ at tillery, Jhe raiige huiii*r irfciiiienee, 
and the j^nxmd so level (luit Hip (fiins \^^{\ Itf rnisHt^il 
on iL platform in order to retain niglit of the target 
or ai^ other mark at a difitanoe of three or four 
miles. 

Httfiy eady in the quring of I860, he took up a 
position for his park of aitiUeiy on the beach; and 
hute for himself, his aaaiBtantB^ end ammnnition irero 
eonstmoted amouget the sand-^iills near on the shore. 
The trials ocen^ried fire days between the IdtU and 

24tb of Ft'bru^Lr}, juid on enrh oerftrfion the railruad 
brous^ht crowds of eager spectaiors^ who ntnged tliem- 
aelvfH ni groups along the etraod ; an open spuee 
around the ^im^^ being enclosed by stakes aTid ropes 
and kept clear by police, Thij directiou in which the 
ikring was to take place was sooth, towards Formby, 
and tJiU H-as denoted by a line of mil poles 1,000 


yards ^part with shorter onea ai each 100 yards be- 
tween; tbe wbole estooding orer 10,000 ywls, and 
ihm miirking out a ninge of aonLotiung le33 than six 
miles* 

Tlie ciucce09, as deecribed the ' Timea,* was <&&toimd- 
in'^f and the erent looked fbrwrd with ao muob 
e;ii:rnifR?i by artill(;rists jmd ciigliiecru, sin])rjHHLi.l their 
modt sauf^'uinc; e^i^t'LtatUju^. The aceiiiTwy auil Icii^tTi 
of range wore torally bcjruTid what h;id ev^r before hctii 
attained^ and tlic greatest rettults of tbe Ariustron^ 
gim were likely to be ampoaocd bj the ordiuuice of 
Mr. Whitwortb; * 

The expcom^kto were ao arnui|ifed as to schibit not 
^ly the laDge of the iiew ordnanoe but the accurate 
flight of the projectilflB. Tbe amaUest of the guui^ tbe 
3-pouDder weijrhiug onlv 206 Iba., fired at an elevaUon 
of 35% threw a afiot to the distance of 9,688 yards, or a 
little m'-'ie than //'.'(J miles aatl a hxtlf. 

Thin wari an jLchievument never befart^ ;irriiii]plihh(-d 
by any gun (>f any calibre. 'The greates^t rfj.nive 
previously reached by any ArniatroDg giin wa.'^ OjL'iO 
yards^ aud ihiB waa with a S^pouuder fired wich 6 Iba* 
of puwder at an elevation of 35V* It afterwords 
' attained the atdoidshiQg range of 0,175 yards,' ^ but 
ercn this 7&8 500 yards short of the perfbnnaiice of the 
Whitworth 3-pouuder at Sauthport 

> SfiK Hf.-port of the €<>iin<iht^'-- '•/ the B^i^<^ Qft/vmata oa Ordnance^ 
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One characteristic feature of these trials and one 
epet^ally fiotiegutoiy was, that the reoult of every Bhot 
lired wag measured and recorded oa the ipot ; so that 
for the fijvt time the public were enabled to see and 
appreciate the effect of coneeootivo &iDg fkom rifled 
ordnauce, in the preeenoe of impartial speetatom 

The Sccretftry of State for War in nkovtii^ the army 
cMtim^ite.^T wliil'it the tiLila were sliiJ hi jn'o^iesf? at 
iSoiitlinort, shklerl that compared with thi^ (]i,spl;i,7 of the 
Whihtvortli '^ni\ that of Sir WilHara Armatroag * might 
tihout a litllo short, but Sir Willi^rn hd^ mt yet marie a 
I^UD vith a view to the spcciaJ ubjecL uf laiigf?. He 
said mc a few days ago, when flpeoking of the 
Whitworth gun, " That gun will no doubt boat mine in 
range, if it is made for rmga; but I will make one for 
range also, and you ynR then see what I iihall do with 
Mr,mitworth'f." This,' continued Mr. fticlnej HrHiert, 
'is perfectly fair. Sir William Aruii-troTi^ \^ not the 
man to he daitutod bv a diffi^juhv, suirl thoro is no doubt 
that whatever happens we sliall ha^o from him the best 
iind most adTnini.blH gitu that can bo made.' ' 

But in range Mr. Whitworth baa since suipMsed the 
startling performance of 1860; hiB IS-pounder gun 
having B^t a ball 10^00 yank, or very little short of six 
7mle8, The gnn pmmiaed by Mr. Herbert has not yel 
Ikeen produced. In &ct, almost mmultatieously with Mr. 
Sidney Herbert's announe^ent. Sir William Armstrong, 
id addres^itiff the Hiembers of tlie Institution of Civil 
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Eugine&TB, <i I i<?i^t lotted the vnhie of any increa&e of 
range beyond that utr^iidyattaiaed^ which the uulitary 
authorities agreed wa« evea more ttuiQ auffident for 
&11 flel<^ operntioTiH. ^The public/ he nud, 'im alwr^yn 
captivated hy the attammenb of long ranges but great 
deluaioa prevoiU oa the aul^ect' Such extreme difi- 
tsncws render accuracy of aim impoasihle. The real 
slru^^ie ipvi.ll aKvayM lie withlu a disLiuce uf '2^000 
yanh, aad ' tlie fact is tliat, liowevt-r perfect, t.lie 
Avcapons may be made, the fate of n battlo will licvur 
be iiifluenced by vei-y di^itaiit liriag/^ 

These vicw^ cif Sir Wiliiaiu Anustronf^ to ruiige 
Beftmed to difTtir from that of the Committee of 1858, by 
whom bis own gun waa Bclcotcd for the scrvioo^ and 
who recommended it for adoption iu conalderatiou of 
'its ez.traordlnaT\- jiawen of range combined with an 
equnl prpcimon of iire," and under tlie belief that ita 
' raiigii AvrvS |i[ol)ably rSie p*eutt^«t on reconl,' ^ In jiisli- 
ficM.tion of tbi- conrMf, Cokmfl Lefn*}' Lri^ lii-; 
opinioLi that kugth of r:iii*re is inojv i>r iilciitiri'_il 
with precision of Cre. ■ To a eerUiiii extx^ni,^ he aa^y^ in 
his Keport on the Stiitti of Jiifled Oinnon, ' the quedU.m 
of accumcy mo^t in tfte first iitota/ncSi be merged in 
that of ranffe^ for whatever construction will send an 
elongated projectiLe of a given weight fartheift, with the 
Name charge; raiiat neceaaarily have the advantn.^e m 

' FroctttUng^ of tlei his-f., f/f Civil Engin. 186U, Di^t^uatcon trti the 
Conetrwdiffn ofAritUf^^, p. 124, 

■ Ri'port of the Sdfct Co'-njaiteee of the House of Cota^na 
OrdntoKc, Appnidii, 3, p. 167. 
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point of accntacj, heeavtx it im^iea the greater steadi- 
nm of the axis, and the leaet amount of im^ular 
disturbing canse^'^ 

Id this explanation Cohmel Lefroy luta the concur* 

rencc of Sir John F. Bunjoyne, who h;3s di'cliired tknt 
* gnvit length of range » if imf of miiuh iriiportatKiu ID 
itsi'If, irj vahmltlo as an iudiLiition of olln'r qiiJiliUe^a- 
It in a proof of superior a^curaQ}', and above ail it 
givt^ ihe puwor of firing at lov,^ angUs of el4V<t- 
tion,' ' 

Mr. Wliitworth, in reply to the ohRervauuna of Sir 
William Armntrong, 0Ni»cGficd his 'flurprise to hf*nr 
range undervalued 1>y him. Without attaching too 
great importance to me^a rm^gc-, il uuist be (tdmittod/ 
he sakij 'to 1)0 a very ffood measiirct of what the* 
gun eould (W lt\ at an rlrv[irii li of 7*, tl^j ranj^o 
of Ml** (liui'kl ^uii Wiis '2j4do yards, tiud tlic njny;<^ 
of tlic hi'xa;i;onally riHed 3,lU7 yardn, the tTapoiory 
of tke latUt' jlatHr^ and the erroi-a in judging; 
distapce were of less importaocfi^ aa during-a greater 
portion of its flLji^t the heiagonal {wqjeetile was 
nearer the ground. The guu which had the longer 
range and the flatter tnyectoiy wan more likt^ly to 
hit a distant object than one wluflh had one-fifth lenfl 


' Ihi^'ri, A'C; App¥D*lii Xa. I, p. 143. 

■ l*roc*cdhi;is of tit ^ CieU It^jpa,, J^etUMtin tra ike Ccji' 
ftriirt/on fij Ari'fUry^ IS6i), -p. 9A. ThJ^ was in nfHct ciiifornily vilJj 
iIji* ilir l Liiii "f iSjr Hnw^rm IUiu^las. fhjtflu* ^at obj(*i-1 in fho:in-fl( rn 
m;icnco gii;uipry is to conftnict guib^ fimtHWtii^ rhe gr('!^t^'■'t power "f 

Haotd Qaniunryf purt liL i^p. v. p. tSA^ 
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ran^e for the aame elevation.'' In a letter to the 
^ Times,' ^ he diBclaimcd the idea of making range th^j 
main object, and treating other qiialitiei aa merely 
sabordinate; and ^ &vther experlnients at Soutbport 
seoioed to wsttun his asaertion, that aoouracj and 
precieion wa« equally possened bj hvi gmu. In l^e 
course of Mr. ^uey Herbert's speech above quoted, 
deliverftd wliilst- these triala were still goin<^ on, he de- 
Bcvibed what may he ;issumed to be the hu^t results ae 
re^trdn prtjcisiou olitaiue'l by tiie Ann-itroiiu' ^^'^ up to 
thut pericxi. The iast<fiui madehy ^ir ^^'j]liam, he«ai(J, 
was a 12-pouuder> and in four sluits nt 7° e levari on, and 
with a Tange of from 32,46$ to 2,4115 yardit(the differenoe 
in range bdng 65;aid8)tjUjp^aaC6rtd^fmmmiin<f£Ar 
woe time j/ordt. With the IVhitworth gun of the 
BBme calibr^ and fired at the same elevaiioD, on Feb- 
mary 21, 1f)60^ the range was from S,078 to S,107 
yajiU (the difference in mriL^e ln-ins: hut 29 yards), 
whilst the diffei-ence in v iiltlj uas rnly o?^^ yard and 
tivo-fhirdf}, ' Art to precision, thercTore, t-Llchig the 
whole. Lht- WhiLwuiLh ahtAs w^iuld have struck upon an 
area of 42 yarde lon;r |>y 5 feet wide, ag'aiii^t the 
Armstrong average of 70 jturds long by D feot wide; 
and the whole oi the Whitwortha would have hit not 
withiu a iiine^ butwithin a aiic feet vertical tai^',* ' 
Nor was the performance of tiie Whitwoith 80- 

^ Promdiwfft ^ fif Ami. ^ <Bint Rtgin^ X>i«eMtmi m lie Cen- 

' E'3>otU li^ T^-K'^. F':h. 2!*. i^iyS>. 
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pounder less uitUEactofy; at an elovation of 7 ^ its 
Rhootmjf voold appear b> liave beea even more acciimie 
than that of Hie 12-potmder. The rango attoiaccl by it 
was ubout to> wnlea \ and, out of four BliotSy three fell 

within aft arm of sixteen yarde louf/ h}f one foot wide* 
Tlu: laU:riil d^^vintioii did not excml G tcet in the two 
cstieiiies. and ihi^, it ^van start-d, was due, at leaJ>t in- 
part, 10 tlio imstcaiiiiKiss oi rhc vviudJ 

Ir; addition to the iJrituih officcrt* |irefJEJut at Wtjuth- 
port, the trifils svcre attended hy Frencli nrlillerLSta- 
und scicDtifio militnnr men from Austria) Swcdtsu, the 
trailed Stiitee, and iJniul ; aud at the cLoea of the day 
th« ex[»ni£uou of opinion was nnauimous. aa to the 
ia^ity -vith which the gune had boon Wied and 

r 

* On^grfmndcf complaint a^iQstUr.\VhnmiRTu\ pmjootiUBt 
onrly -'flpc f»f biit cx^rivimtfl. «■ ' U»ir kr^ and mpidly iiMMDdiis 
ilr>flMtnn the li^hV fiM Ilepta-t tJtf <^mmiHe$ ^ IBSS). IhU 

tenlrm-j wh* nor piiulinr !o thom iiT^']"'. it fliijiiirrinl in i1jj> 
ArniHfifinc prrijivi h!^ ivill : m-t Sir ^Vin.iw, u: tIjp »t«A(iiJi(;;it Avludi 
]if iiijule, (Icdmptivii <-f Im swii gun, U-frn-i* ih*- JiiF»ii:ulioii, of CiTil 
KngitUTPn in IGGO 179), anrilMd ito ArmAopncMi m both IrvtuneeH 
1ci Cju tvue tMLUM, clitiictiou air -tn thn' rilli^l ^Eurfiicc of llkf pSioV, Mr, 
"Wjin rtonT" wlirn <]^^^■''fi1rtl•^l -n *hi- subjul 1 y Sir JoUn TJaY. M.l'., 
ln'fopii Ihc CvmrnilUT of I 'Jf ilciurf of Cannons io 1SG3, (ijin stinn 
*lASSy. ■ThatiBOiioofllKOlinminnsrnMllo my gim and pf<^<^e at 
liiJit. liKLf, imcL 1 «aa only !..v ^urpnf-c :il audi nn iiljocticin 

l»<'ini^ in[i£l!', br::Ji'L^i.' -m' find l^iat ihpt^fiii^ r-'ifhi}y iki th,- i/irtrZ/on 
(./ urj;};/ ; HiufiUot wiL goto the left lo rigtl jii^.t a<.tul\Utie 

to tKc vind, itmi tf^fnfvn, X Atiutun dat it b uljvotinn ut •!!/ 
In JHVOT of the «tiiv Gormnkenfi of tliia oxplaniitioa it in siifll- 

c'lrai TO -i;iy, t'lsit ulimi'^ The ('■■-l-.w'-^^c of If^oS ilc^crilx'l tin- 'In rtofl- 

accniiiit of ihf cjperiitnutft at ^xiuT-bport, eorrwtly etttcd that Ihe 
ikrktuui v>« to iif /r^ftud Ibat this aioKfana 'anther Btrougviml 

which set in £x»m the 7A« I¥h«^ Fdb. 17. 
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buulled Mtp MTIiitwwth^ own people, aud the 

rapid% with wbidi tber^^^^'^B^^^i^'lB^ uhI reloaded.^ 
' There m4 no hAAting wortlrf of iioUc*«i, d^or ftt tite 

breech <v the mmzley uo upongtng; or dcotiing of any 

kindt and thovigh, of oooise, the amoU of powder waa in 

the barrel, the gun vaft as clem afto the Urinif was 

over ns before it commenoed.' * One finf^n officer, 

(iijulitfiil of du^ dftfi*m':iji and neriinfy of Lbe bTeocli- 
Jijjulfti^ aii^ririLtii^ij hi^lil a white liJiiiclk.rrclnff ovtr tin? 

in onU'i 10 Si^fiffify iiiTrisoU of iU [nTfi-fit ti^itui'-s, Jtiul 
aftci* thij ilisrliJir^.' ln' lijok"! with l^lriil £ivluiijahLJL<^nt 
' aud mtinfaction at tlie unsullied ciitnl>rii:." 

It had previously been imputed, as a defect common 
to all conoidal pn>Jectil«!^, tliat that f<ain ie unfavour- 
alile to rieoekti, to vhioh nodiiiig was mo suitable om 
spheHcd Bbot' < Bloodwe * ia tiM tona ^ipUed to tJio 
series of rebounds made by ft ball after the 6rat grace; 
it may be r^farded as a means of inflicting dami^ on 

i n. Ti..'^--^. I VIj. n, juid R-l. 27. UflO. 

■ I'M.", iii'b. li^ 

■ I^/H* IP IV 3^jBm« 3Iutli a, im. 

* Pir HoVAttA DoceiA* hjk* pWrn soni- vf rv <: <r''^nf ji]sninvi 
tlif tinf^pctit powt^r of A. rieochBtUug baU- *Al. Ibo fiof^ of Eiir^iM^' ho 
n\yti, 'our flhot bdTiijjT (Men aII «x|ihic1piI, hitilii^ v^e em[ilii_vi'd iind 
tnfd fcr pMrivg up Aft billi And by tlM mmy, to vj^ed fgiUnxL 

thrim. In ^ash an 6merjpiw*y "1"^ iliff-T^^nce 'A' imljiir.-. 

«1lcniptin^ to Jilt IGlthand 2411^ «b«t> vhieh tppetnA to be r^Jlin); liko 
cHt^ ta^MttiHft IT tbipvaighfc be wilj Flopped, (te voldicr tri«d 

Id dn >iu -wiiK lue fnol. Im: ii frutlutnl lij^ liiil^ Sud lliri'U ]tini ilm^'n 
ti(»r[iroly coulutedr aAd rolled cb wilb it moinonhiDi, lllDu^lj wifli vcrj 
liillt! v*Irv-ir^, whii^i vftM tiATa doie gmt duug« to twopif.' JAnoJ 
&ummyt fotin. cL^.f* 38S. 
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handled hy >[r. Whitwor^'c own peopH <^ the 
rapidity witli which they were dischar^ged and rdoaded.' 
' Therft no hflftting worthy of either at the 

brt*^<-!i or tiic m\ [/..'.'■ r, no spfrnging or cleaning tif any 
kitiil, anil tliougb. coiir^o, tlic sinoll oF powder vviiri hi 
iiif barrel, the guu was as <:le:in after the tiriarf wjia 
oviT as belore It foiuuienceU-' " Oue foreign (.'flicer, 
dmibtful of the cJr«*one8fi an*! Reoiirity of Lhy bretich- 
Icoding apparatuB, held a white handkerchief over the 
ecrevr of the breech befi>re the SO-pounder was fircd^ 
iu order to sati^ himsblf of ita perfect ti^ittLess^ luid 
after the discharge he laoked with evident aatoiiishmc^nt 
md r^ati^factton at tb'e unsullied cambric." 

it, K^kil [iivvLously [it * ri impated, as a defect ctjiuniiirt 
to iill co[ioul:il projectii*.*^, ihat that form imfavour- 
ai»le n> Ti^^hj'.f, n>r which nutbiu*; wa^ set ^^niialjle a» 
Hpherical shot* ' Kicochet* is the term aj»p]ic*l tj> tho 
eeriw of rebounds mode by a boll aftor tht iir^st graze; 
it may be regarded as a meonfl of inflicting dauu^o on 

> 7fm^ PoK IT. 

' i^'n- ITn^AHTi l>"p("<-r \fl ha* etVCD bOTU-? very ir.nu:^ iiist'm'^t'J "f 
tlir iinfiiii'iii powrr rjf n ricochfltLmg biilL *At. tho sici^c of BurujOrt,' lio 
i-;iyH, our shot haying bftfin «JI <fiE|wndft1, wildtnrs wtae empl<jy<-d and. 
piid fbr pitildng Dp th* bellfl fired by the exumj, tn he vaei c^gaiaHl 
ih ra, regai-dlti? m ^och an emergmcy of Tho 'liffi^ronce 'it' imkijc-. 
iS.jiv tf ojr jf^tlilicm vt^rr-: KTi'.'ii^v Lufl. Miiif' ii wa^ Hind kilM. in 
oU^mpling to litt L&lb.ui:i(i 'lilh. &bot. vbicll «pp<-uvi1 tc bo n>nijig like 
cKek«tbaljlL«&dB«ifth^Vi^fitb« euOy^do^ed. One wddior tri^ 
to do Kt ititL fnof. liiLt it fbdctiu^d tlis luub, hjhI liirow him dnt^n 
esTfireTj^ PonlusetL anil roll«l on h'iIIi ft moincntura, thcu4;]i vcr7 
littlfi T^lftfitj, ohiph wftuki hara done great dimagfi Jx^ tiuopH.' JS'imt 
fiUBKtry, part in. dL fi p. 332. 


DEFI^CTIOS. 


troops or arUUei7, wlio cannot be otheTwise reached; 
and its value, both in land and naval actions, has been 

always appreciated when in tlje direct line of fire. In 
all efongitttd [iiojefUles, biiL especially ^^r. Whitwiivfb>, 
ricocliet ia said to be prejudiced by tlie system ot ritlinij, 
which imparti* a tendency to deflect.^ This statement 
is only to a certain extent correct; it is, I believe, 
true that elongated uhot are incapable of riooobet at 
aea; and that all rifled shot flred & nox^ are more 
r>T Jese turned from their conrSc when penetrating eoft 
or wet eandj but not ueually when fttrUdng eomparatively 
hard ^roun^l. At Southport, Mr- Whifworlh demou- 
sli;i(ril tlijit roniral i^hot wnuhl ncocl]< I v,iH, ^uid ,lI u 
wul>sri|inaLt (U-^i^iHsiitii Hit rlie !iisti(ufc uf CiviJ Kiii;ii][ ovh, 
ho stiitoil rSirit, having teste<] both, gnvo it a pi^'i' i- 
ence in this rcsjicct over spherical ahot.^ Sir Willi'iin 
Arinstroug^ m th« resulL of bis own e^periencej 
that at ranges witlun which smooth-bore guns are 
effectiYo (aa regard rioochet) the rifle projectile does 
very well : at least hie own does. 'Therein no difficulty/ 
he BEiya, *in making a rifle pmpel rfooohftt at a, low 
angie^ and it is only at high anglea that they go wild.' ' 

1 Bee nata on thk nl^;^ anU, p. 200. 

■ Frteet^stffB of Jrui, t^f Civil Ertffin. i860, Disci'^aion m the 
GoDstryothit of Arti'hrij, p, lEi6, In Jul^ I8G0, dnriLg bulfsi'iiueiit 
offii'ljil tj-Eiil*! ■VTitEi fill' WbltvorOi f^ims, oa cjcwittitSis wJiuHu rr-poct 
appesred in thj^ ^Vflwrfjaisr BMordioK, Joly 26, mjh, 'The ncocbetling 
iiDth of shot arid »heU«ASf piofbuioiis]l7 apcakiiig, "hfxa^ai\" that m 
tlicT toLi(?]i?iil aii'-l ro'it from tlie gronnd maiij timpg, aDil roTcr Lif^li, so 
that amongslbocLesof menopTionieslJii^WMildli&vB ^'told" touBtantly 

aud well/ 

• JSvidaux of House of Camnuaur Ci>Bimtiiee, 1863, 
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The general result of tiieSoiithport trials, the ' Tim&s ' 
of Febnmry 20, 1850, snmrned up as follows: — *Aa 
regards range and acciirocj, Mr, ^^^litworth'3 ardnancc 
have as yet dL=^taric+?d all others; and the diffeieDL'e 
in t.hfise re^jpects htLu^eeu Lis guiL^ and ilr. ArLii- 
Btrijii'/^, though uot very great, is, in truth, of the 

utmost impartaoce. The superiority ia duo to the form 
of projetitile, and the pitch and manner of liAing 
adopted hj Mr. Whitworth ; and it is upon these poiut^^ 
and on the aimplidty of the aTrangement of the breech" 
loading aj^mnituai that the Gontcat between them will 
turn.* 

One triumph, tnH le&vt> Mr. Whitworth hmd aohievvd 
by this display — Le Kucct^.^fully viiKii^at*id Ijih 
|)riifi.HHi final rcpatati<in, and rctnovcd LliO it^houi-Ii 
incauti<niHly cast upon it the year before by (.■\cluOiii;j; 
Lis "priuciple^ of rifling from farther notice by the 
authoritiofl at rlif War OfTi^^*. Tlint principle was so 
rapidly reinstated in public confidence that, even before 
the Southport trials were ended, Mr. Sidney Herbert 
assured the House of Commons that, as between the 
two systema of Sir William ArmHtrong and Mr, Whit- 
worth thorc Was so slight a difference that, 'wluchever 
of the two rival indentions wins, VJ6 are jierfecflj sfiffJ' ^ 

Biit^a-s regards the government of the t'ouiitry, an 
emharnititiing oiirijiinrtm'e had an jv^L;d ; tlie oveul, tlie 
probability of which Lad been Ibreaeen by tlie Earl of 
Derby in ISdS,^ hud arrived sooner than woa expei^ted, 

■ B&ttat of OmoMM, Feb. 18, IflGO, 
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and, Dofcivitlistatidiiig the uppreheudon repressed by Sir 
James Oraham, it renuimed nnpi^orided for; a gt^iti, 
wMcli ill cortain rc:rpecta was represented to superior 
to tliat alreaily adopted by the War Office, woe now tit 
the disposal of the Govetnment, Rut the diftieulty Ijad 
become palpaMe of K»peniediiig Ihe one, if nt'i^e^sary, or 
even of iHBtiUirln? an unimpenchable trial for U:e ntEif^r. 
The pievioiiB choice of the Annatrong gun, would be 
prat^tiuttUy coDdemned khouid the amended judgment 
proTe to l>e in &7oiir of the Whitworlh; 4uid that judg - 
ment, if promptly acted upon, -would involve the coun- 
try in tbo cost of a new ' tmnsttjon/ after tbc expeitdi- 
turc alroftdyincnrre*! in ercctirij:; factories uud providing 
titiu'i's of Jiiiiijinnil iiiii »md OidnarK't. 

A thill, liow<:vtrr, Hppc.itt'd ijievitiJfli- \ niid, wifhin 
one wctik from tlic close of the prui tiee at r^uulbportj 
Mr, Wliitvvorth adtlre»i&ed the Secretary of State far 
War^ exp]aiuiug the points of dlQerenoe between hia 
own guns and thoee of Sir William Armstrong, and 
dceiring to hare thdi compaiatiTe merita tested. To 
thifl Mr. Sidney Herbert at imce asmted, and thus, 
wilkin HiUtt more ikon a year from tis announee- 
-m^.nt of tlitfi Av^/jw/m of fhr CommiUee on Hi/led 
Oi'dnancCf in \S-jS^ v:hlch ous/ki to !nv:r hent- coiv- 
m.iiCUKj and fiit^tU f^*^ Wai" Ih/jitrfimai juuiul if&iff 
constrained io reopen iJie wlioie enrfuirft^ b/f au- 
tktm^i)if/ a ne^w tTialf vjhiek wiut ttulis^littdially an 
appeal from ihc ivriaatlsfadory fimdmg by tim p^-a^ 
viou8 ttibxmaL 

^hie renewed trial however never took placcj owing 
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to tijp fellowinfc circumstance. The iucWs^^-hom the 
Wrvr Office proposed to TKMnJiiat^j were the Ordiians^e 
Select Committee of the Witr Pcportiiu=^nt, wiiosc 
^reat prufeBuioiml experience iaveaf s tlieir opiuiona 
becoming iragh(> espcHany when tbd Secretary of 
Slate baf^pena to be a dvilian. One member of that 
body. Sir Urajiwn Wiflemon, had beea also a 

membar of the Select Committee who in had 
decided in fiiTOur of the Armstrong; gun. The eitperi- 
mentff were to be carried on at Rhocburyiierts, ani3 the 
programme ww^ to be dravva up by tlic OnlnjincH 
Committee. Mr. \\1iitwortb iu reply to Mr. SidDcj 
Ilcrljcrfs coTmiimiicjilicin, iidvertm^f to tlje fiict 

tbat the Committee vhoni he hivl now U> couvinco ^ore 
ah-*^ady more or less committed to preconceived views; 
and that experiments of indolimte hugth wm to be 
conducted xm the parade ground of tiie rival gim with 
which his was to compete, he vHe, nerertheleasj 
prepared to accept the ordeal, provided only tliat 
d^ain conditions equally applicable to both parties 
were complied with. He sfipulntcd for siu-li a course 
of experiments us i^ould cl'-innDstritto tlic power of each 
gnii, imlepeodeiit of th« !>kiil of the artjUeiyiiioii who 
mi'j;bl be f^ld off to handle them. He requii^ t^at 
t.lip e\peritiie»ts should be continued from day to day 
U II completed ^ and Hnj^;est«d that instead of Shoebury- 
neaa tb^ t^e place on Rome uew and untried 

ground, and that ^cillties ehould be given for the 
presence of Bol^tific civilians as well aa militoy offlcia!?. 
A ferther re<^egt ^ Mr, "Wbitwortli was, that ea^h 
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party was to lie at liberty to employ his own men in 
firing Li^ own gims. This was refiieed ; the War Officf! 
agreeii to ceilain modifications in the original draft, 
but the Tnajority of Mr, \Vhitwortb.'fl propoH^ilfi hoing 
(.'unsidfertsd imdmimjiblt?, lie Wiu* eventually com- 
pelled, on finding that no section of the ni^^RfisaTy 
cxpcximente could be doacd and ^repcKrted on within « 
reafion&ble timej to acqiuiiit Mr. Sidney Herbert that 
his health vould not enable him to enter on an inter- 
minable contest, nor would hJii prafesHioTial engage- 
menta permit it. Kc, Uicrcfore, declined to proceed 
under the conditions sought to be Impogcd.^ 

Meanwhile the 80-ptiundt;r guu which had eicitrd ro 
muesli u-sr.';QLaLiULorjt by it§ performimi;(: at, Sinini|ntiij 
was t^ki'n tht^nce to the Tbauit^H, in ord<.T to try tlie 
forc^e of the flat-fronted proj6otilo» which Mr, ^Miitworth 
had recently in vented>^ when tod against the armoUT* 
plate of a veaael of war. The occurrences of that day, 
one of the most memorable in the annals of modem 
gunnery* will be desoribed in another place ; here it is 
only necessary to state, that tlie projectile in erery 

■ Por SD aeooimt of theae negotiadaiiBr aaid tlio canMB bheMlufA, 

HonSR fkl' Conimona on *>nlTuirtc", in 18S3. (QnnstimiB 2711^-^1, ,^c.) 
' On one oeeasion,' said (he GeneraJ, 'when I weut to Iho Adjnir.iity, 
Ml'. WBiTiTOBTaTu time ; and when ve cazne he Iubbi^;]! luld 
that ]» httk. obliged to decline tho trial \ ha udd lia had tiaC nrodi w>nn 

jldr^Cr. 11'' C'f}ur.iiit<'t. H-^ Fraiil Tjp rIiouIH wisTi thi' matter referred 
to OTIC indmJiuil ; tiT no ufcjccuon <;Lllfer tu myself, a^y ofhcr 

^ly/'ip-'tent juGge \ but he prcfetred t^u? muCtur beitg referred tu tin indi- 
Tidoal rallivr Mmn to a GeioAHttea, 

■ See tBtU, p. 122, tsAfo^ ^turt XSS. d^p^ iiL p. 260. 
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Tidoal rallivr Mmn to a GeioAHttea, 

■ See tBtU, p. 122, tsAfo^ ^turt XSS. d^p^ iiL p. 260. 
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imtancu penetrated the iron siiJes i>f the ' Tni.sty/ and 
would have mnik her by a few more shots ' Lafl not the 
firing been stopped by tho intorposition of the Lords 

of the Admiralty who Trere present. Struck with 
the unexampled power of the gun, the Duke of Somer- 
set ftnggested to the War Of^e tlie proprietor ^ acquir- 
in^ it for the Gbrernmeat, and the Secretaiy of State 
proposed to Mr, Whitworth to biiy both it and the 12- 

potitider; liut picpunttory to tnoirpurch^se he r<^qiiiix;J 
faT'ther Liialn with a \iew formhi^ i\ juisl. opinion of 
thoii riding jirid project ilfi.s, iiml thus ji^^sisHng to arrive at 
sorae liuul (leci^i^.lU on the whole suhjL'ct,^ Tliese far- 
ther tii;(lH took pl,ice at Southport; the War Office so 
far modifying their previoiu determination u t:0 permit 
the guna to be worked by Mr. Whitwcnih'fl men, but 
with the stipulation tliat one half of the rouuda were to 
be ;Gred by artillerymen and Bailors, in order to be 
assured of their convenience in working. -The results 
were satL^Euctory that the <jovcniTtieiit became ^tm- 
ecsscd of both the 12 and tho 80-pounder, tlie Ifi.ttor 
being fuvtliwith H:nt to Fortamonth for praclicej and 
the former to Shoebiirvness. 

The Htory nf tliEs 80-pounder, bad the (Mtaatrophe by 
which it ended been less Texatious, would present an 
^t illudtration of the difficulties before alluded to, 
with which Mr. Whitworth had to contend in stru^Iing 
against military routine and earclufiiveneaa. The renewed 

■ BvUimM <^ AgMmto of Covmora' Gfmmttet m On^muK 1863, 

61S3, &c. 

^ ill'. Smtm ItEBBtaT, leflff to 1^. Wkiltt^rth,3iAs 12, I860. 


208 SUCCESS. IForiir. 

trial took pluce at Soatfaport, on JvAj 25, 1660, 
Genfral Bt. George and Colocel Bingham of the Royal 

Artillery beiii^ present on beLalf of the War Depart- 
incur. From tlie report of these griitlempn, wliicli wh^ 
made public threo yt^iirs aCLj_'i,^ it nppoaj-s that the nsf^ent 
of the Secretary of estate to allow the workiii(;n who 
were familliur with tlic guiu to fire them, fit lezib^ in 
part, WDS only a good-bumourad ruge of Lord Her- 
bert to amnee Mr, Wbitworth. 'The guns,' RajH the 
report of the two officers, ' were fired a few rounda by 
IVIt. VVIiitworth a men previously, inU of tkeaa w$ took 
no noU : — they -mxB then handed over to the Royal 
AvtilUrv, v.nd to se!uii*"n of the Kuynl N"avy, /inil tlin 
pructice ri-'ruriUd uns nirried on ev'nely vmli'v anv 
diri'AlinL,^ The rei^uit wjis that iiviM vul Si. Gct)rj;o 
and Colonel Bingham were of opiuion that fiuf^itii-nt. 
piomi^e of adrantage had been given to warr^int th» 
purchase of the gun, hut they recommended a tarther 
series of expemn^ts ' io caceriam ita real valneJ' ' 

To determine thiB, the gnn was sent to Portsmouth 
to have its merits tested hy experienced hiuids on board 
one of the training shipi^. Bnt it had scarcely arrived 
before Mr. "Wliitworth was writtfii Ui to ^?cud a person 
to exajiiiLie the Ijrct.'h-ioft^liii^ ap]>:u\'itus, i^hiclj was 
^^tated to he out of onicr. The workman teiiL from 
Miincheater diseoverevl Ebat the only tiling astray w.m 
that the gun h^i heea fouled at the breecji hy aoot 

^ Ajip^iulix; No. 13, lo the R^ort of the House of CuKiaohA' Com^ 

' ma. p. 476- 
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jiml dirt as -well as hy the iibc of hi\i.\ oil i nml th:it the 
sailorh in tlieir iuijiaTieiicc had galled the scniw hv 
foroin^^ it oit in that c^^iidiliju, SNoixiy after, the ^in, 
after tiring 21 rounds onboard thr;' Excellent/ was found 
to bavea crack in the iiin^ tube l>etwei!r) tlio breech and 
the m\uz\e. ilr- Andomni the aa^Btonfcof Sir WilUam 
Armab'ong in the Royal Factory at Woolwich, wait 
Bent to examine into the cnxm ot this miabap^ and 
alon<; with him weie associated two ^mineat eng^eera, 
Mr, PenD aiid Mr, ¥^M* Thoir joiDt report* far from 
imputiDg the catAslroiihe to any defect in tln^ ^aui, as- 
crilnid it <_xt:luHivi.'ly to no ovui riii^ht in ponniitin^' an 
' air syi;u;<' ' to rrrnain Ix'twci^n tln^ jivuji'uiilo and the 
t;harge» This mjty |ms^;il>ly Imvc hcenoccaaioned hy tlie 
rolling i^f tfio v:-ss<-l, diuin^ \Thich the ahot, unprotected 
hj a Babot> may have 8htft4>d iIb |>hioe. 

Th» fpin} being diaublod by thia miaadrentaiSj waa 
Rliortly afler aent to Woolwich to be there 'UtUd to 
destit'ue&m,* hj firiug it with inoieBmng chasten iu 
the bursting cell; — but these bad no other effect, 
than caudng the eraok nude at PnH^nioutli to on-* 

|»:ind, iiud they failed to rend the Imoiis, or blow 
up the gun. Vet Ihis accufrrnfro on boiird llie ' Ry- 
cellent ' wfts aftrrwartis -idduceti hv itrf ahlc com- 
mander. Captain lIcwLett^ as a ro?*sim for belioTinj^; 
that 'the breeeh-ioadingarrangemeatof Mr* WJiitworth 

^ Appf^ralix, No. 53, /{'pf'rf »/Mf Ort/iirrnf" G--i'i'./tt-'- of Ihn ffintit 
of C"i.ffnitns^ 18G3, {L d2fi. aim the J^videoirp ot Mr. ^HimoitTUk 

Jf.iJ. 2996. 
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18 faulty,* ^ Thus, an accident which ordinary pm- 
dcTLco should have prevented, not only destroyed the 
piece, ' the real value * of whioh was to be tested ; but 
served to defeat &g avowed object of the Secretary 
cf State in pnidharing the gun for the OoTemmen^ 
' with a view/ as he said, 'to fornung an opinion on 
the general principica of the WbitwoTlh system, and 
thus assisting to arrive at some final decisiou on the 
euhjeot;.' 

(rood foolin-; and coutidence wore however restored 
t^tween the War Department and Mr. Whitworth, 
whoso assistance was eolicitad in experiments for deter- 
mining the reBiatanoe of iiun pkt^ aa veil in the 
supply of gons and projectiles for departmental piLi> 
poAefly hnt mtk no indioaldon of oi^ intention' to 
adopt them int<> the general sarvioe of tbe stJBy or 
navy, 

Mr. Whitworth, It uppearci from th:- pui.lislied i>vi- 
deiice, was aX- Hiat time Niifi'tring from impaired lnjaltli, 
the result of over-cscrtion and anxiety, sind was there- 
fore the more disposed to wait with patience the coiirae 
of events whieh would lead to that se^mhing and dediHivR 
enquiry which his dwn efibrts had hitherto ^led to 
obtAin. 

Dnring t^o three years that fbOowed the aspect of 
affairs ^pw-CTtly underwit no alteration. Mr. Wliit- 

worth continued, at hifi -works, to manufacture ^ucii 
of hi^ own guns iii^ he had orders for from foreign 

a 3314, 331£^ ^UG. 
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govcmmoitfl, and afc Ebwick and Woolwirfi Armstrong 
guns of all calibras, from a 12 to a 3Q0^poimder, vere 
made to the namber of 3000.' The 4a-fkacmd^, as 
alrcftdy stated, waft introdiiced into the njvvy in the 

Bprin^ of l^iVJ, by a committee ?/;/f/r7/. S'l- Wi/llo.hi 
ArmMro-ii'j r£ and iij the aijtuinn »f tlm 

HTiinc yoai- tJio 1 1 0-pounrter wa^ added to the same 
servicB vji^JmU ik& /i/rtruUify of trial. JSir William 
Armatrong, when naked in 1863, by wiiat iwriea of ez- 
praimentB thot gun was ^ipiOTed, leplied^ *lim€ ai 
€Utj the prenuie for rifled gmiB at dut momenfc ren- 
dering H impoadble to nndeftake any.* * In ioet, !t 
ia Btated by the Duke of Somcreot, Umt Amkstnni^^ 
guns of erory calibre were taken into the sf?m>e witli- 
oat a trial in nny i[ist;LiK t% i vcopting tli.'it of tlm 40- 
]Knnifler on u'ltk'li latter otraKjon hivciilnr uiui 
Ca]>t;]iti Ni>l)Je(;Lftc[\v;iui,s i^nc of lln; pHimiurs at JiiBwick) 
I'oriricd two ont ot~ tkio four members of the oomiuittue 
hv whova it was ganctioned. 

The expenditure during the aame period, at Woolwich 
and at Etowickj for the manufauture of Armstrong 
gnns, carriages, and amutanitum, exceeded tmwUhwna 
and a ha^ sttrUiig^^ d^rayed from the public tteaauiy ; 
whilst the outlay of all other inTontora for experiments 

' Seo ^i^irrt ofih JSelaet GrmJtiittfi of tlw Muviie r/ Omw/ri?-? m 
Ordnance, lttC3, p. v- 

1863, p. Euidem^. d^iQ. 
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with rifled GBDnon^ were Ixime e^iisively from their 
prirate resources, altbongli tlie resalts, in the inatanoa 
of Mr. Wbitwortl^werotil^offnopea gratuitoufllj to the 

Notwithetanduig tfce few opportunities for eiMblting 
its powerf^, public favoux continued to "be attracfe^ 
to\mrd9 the Whitworth giiD- r^nii orie of tlic mcmbera 
of the special committeo by whum it liad been rejectod 
in btatedf ou a letter uu^HioUj tluit Ironi whut Le 

had then seen^ he thought it in range and Accnnicy 
quite eqo&l to those of Sir 'William Armstrong.' 
Theoretical opinions, howererj cantinned to be expressed 
uni^Tourable to tihe principle uf u loechanical fit for 
pi njectiLeflf in consequence of the liability to injure 
the bore 1^ tlio fiicdon of ono hard metal upon 
;i]Uhnii r j ^ but, aa the conjecture remaiiii d un^^nl)- 
stMiitiattid ill t?orL^t;<|ueTiv:e of Jio h>ufficii'iit tri:il Jj,u-iD^^ 
takfo place, the apprehension \vas afiiJLit(-F;(l Ui be 
technical** aud the Committee of the House of 
Cotomons^ in 1863, has reported Uiot 'no sufHcicnt 
experiments have been tried to show whether it be 
forreet.'^ A similar fear was intiraatfld^ that the Lard 
metal projectile mif^ ^am' in issning from theri^ng, 
but thia wBfi also inferential, and merely referable to 
the iact ^t a gun brou^t to tliiB country fc<m 

> AVr^ttncff vf Sir Wttuah Wmcuc, Sait 'BJS^ Ommittee of tU 

Ilou^e "f Voim-i^s ffTt Ordnance, 1862, pp. 281, 

^ Ihtif. ^i-i- Kvitlflnce of Sir Wiluaa Auhstkosi^ 3lfi;i, 392o, 
Iti'purl£ I// Me C'/iA'tdUi^ p. viiL 

* Had. 3925, 393S, S9S2 
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Sardinia, Ly Oavallij had burst in consequence of an. 
iron projci;ti!e In-coming wedged in the iron Lore.' ' 

TowArclj^ tiie ordnance tif Sir William Arnistrong 
the growth of public ^rour was less assuring, Al- 
tiiough the propoTtion of miBohiuiGea was not, perhaps, 
greater Uian iu the case of other ^eoesj they ajp^e^ed 
to be greater from the largeness of the number of gona 
manu&ctnredf and disappoiDtment in any particular 
wae felt in ih» ratio of exuggoiated cspectation. Dia- 
trqst was engendered as to the material of wbtch they 
weie madft, and although Sir William Armjrtrong ban 
stated that out of three flum^iud gunfi, made on his 
Byt^ttm of welded coil, not ouc has cvor burst cxplosivdy, 
nor failed except by a gradual process,* the feeling 
grew th-.ii it was, not possible by welding to nnito the 
forces of each ctnl so intimately as to witlistand the' 
rending force of the explosion, especdally as ibe tendency 
of the longitudinal strain dnnng dischaige was to draw 
the coils asunder, itn addition to thi^ tlie * ohasoj* or 
forq>ari of the gnn in front of the trmmionst ^vas not 
thongltt 8iifficiently strong to withstand tbo external 
blow of a Kulid Khot, 

Sir Howard Douglas, looking to the doliofite instru- 
ments \n]d adjnstmenLs fur laj-iug tiw Ann^iroug gun 
witti the decree of accuracy beconung its capabilitieSj 
and no doubt essontial on laudj camo to the conclusion 
that those were utterly inapplicable on board a ship, 

of Cnpl. HcwtjrTt, B.N. 3313. 3BS7. 

^ Kcidim^c Ikiut ^ CbjuHHu* Omta^U^ 186% 2974, 3163. 
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alwap dit?turbed more or le-^ Ijy uneasy motion; in 
correctioti oi' wbicli the fieiiman's well-practi&ed eyo, 
and the ruile hubit of * watching tlio roll,* wouliJ ati!l 
hftve to l>c jidliered to m actiuu^, at whatever distance.^ 
BreetMoadifng vw tlie Jaadamental foatore of tbe 
AJlM^tlxmgg^I^iIlannnchaBhi8Byatem 
jectile is dependeot on it; but breeoh-loadingtWhidil^d 
so deliglited Um coinitry by Uh noveltyin 1658, decline 
in public confidence before two years elapsed, and *the 
Governnieiifc,' as wua said l>y one of ite ;uivis';r8 iiri the 
occasion, ' liavinj^ dtlilferatvly adopted the Armetronj^' 
pystem, Wi&t tule the ann^equeaccn of iV^ In llir^ 
AimetroDg a^atem tlie defects iniputod had refeieucu 
prin^pally to the anoi^ement of using a sqKuute 
piece of metal u a vent^pieoe, to be taken out erery 
time ilie gon ww fiied, and r^kced eroiy timo it was 
loaded* with aU its iiKxuivBnlenoai of w^^^ heat> and 
potfdble diBmptions. Beiides, sndk a derioe was pro- 
nonnced to be tnnneobanfcsl^ infininuch 99 it ronHered 

that pjirl. Hk: caiiLon Hie vx'?jke[;t, ivhich on. cvej-y 

Even Hdpposiuj^ this ol.jt^(;tion, '•■w sfioutilk' grounds, to 
be overruled, it wa» pointed out by more tli-ui otir ex- 
perienued observw^ that men in tiie oxcittanent of 
action with Ihe eoBmy could nerec be d3£peoted Uf 
liondlo this «T^faTniliAr iiiBimment with such deliberEitij 
precidon as to restore it in every inat^ce to Ii^^ proper 

' IS'avttl Gnriitiri;. Put 111, i-liii|L v. |i. 23Ji, 

' Eri'kii^' ')f CoJorn'l Lefboy, itcisrf CtmaiUa; nf Ika HtjUAi'. iff 
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position, whilst the aUgliteat irregularity involved the 
rinkof destruction. Even scientific gnnmaker.^, who, liko 
Mr. We.stJKy RirhardSj au\uLEit-ed the principle? of load- 
ing at the lureech, wore forced to record their t>i>inLon 
that there were defects in thh nrrangement peculiar to 
the Armrtroi^ gnu, vhich had given tiae to aocidenta 
caloiifAted to diaGradit the v^ole fljBtem.^ 

But althonf^ miflhapR with vent-plecea were made 
known from time to tin^ 8ir William Armfltrong 
strated that the frequeney of Guch occnrrences was 
grefitly exaggerated,^ and tliut in no oiio instance hud 
they been acc^ompam'ed by liffis uf lifo, althou^'li it w:lh 
no doubt tnie tfiat wounds had been inrne than ouet^ 
inflicted.* In a discussion on National Defences at the 
Institute of Civil £iigineen in 18G], he stated ttiot ' in 
order to avoid the neceevl^ of liftinff the vent-piece, 
which in large guni became inoonvenientkly heavy, he 
hod long bocn cndeavouiiDg to make it cdide out fiide- 
wayH. The &st large gun he had made was con- 
structed in this mamw; but the objections which 
had pre^sented. thcnisdves to that arraugejiieut were, 
Jli^sti that the ot^capo of gas at tlie breech^ wMcli in 
the vertical arran^^ement nf do importance, he- 
came a acriuns imxjuveiiiencc when it took place irom 
the side ; and eeemuil^ tJuii in the event of the gun 
being lired before the Tent-iHeoe was screwed up, the 
mischief would be much more eeriona than if the 


> r.j\iiiliAif at tlfi /tmx&j ice. by WESTLitf BtCAUms, 15. 

' Hir ^'[Luui AriisthongS Lfti<r io the Tttntv, 5ot. 27. IMl. 

' ■Sc^' jibo Evidmc^ h^j'tre the CoaaiaiUc on OrdsatKe, 1SG3, Z2G6. 


opeuuig were at the top. He did not, at that Mine, 
see how these difficulties could he Eurmoiinted, but he 
had Kince arntxil at n. coii'-mictiau, by wliich the ol)icct 
oould lit: accoiiiplisLeil. wtthiiiit tlio Kaliilitics de^icribed.' 
It 13 to he feared, however, tbat this uew coasLructioti 
■waft not altogether saccessful, as accidents with rent- 
{^Leces contimied to occur, and liiese chiefly with the 
larger guns; n zeaalt which eventually Led Sir William 
Anngtronj;: to the inreBtlon of the * BKntd ' gun,* in 
which breech-loadiu^ ia altogether dispcntwd with. 
But thit^ gun, as Btated in t^e Beport of tbe recent 
OoniTuittee of the Tloiise of Commons, k still only 
* experimcalal,' and iias not yet. hc^u tidctju into the 
weiviof^. 

Naval officers hegan to manifeet un(visium at llieno 
untoward mifiobanueH,^ and ac<*r>nnt3 from distant E^t^tion^ 
I'eprcsuited the inciflain^ di^ike of the men to handle 
weapons so dangerooa and bo capridoua In aetlve 
vervice by land abo, aeriotiB inoanreciieiioe was at Ikst 
experienced from flir ^strippmg* of the projectiles, tlie 
lead coating- of whicL, in some Instances, became 
di^t;ichefl left tin' ^^lu. •m\'\ iiilliotrd iujiiviefi on 

tftosi' wiiliin r(.Mch ; Imt tki-i liiildlilv wris iirienv^irds cor- 
ii'ctc^l, bj the adoption ol a firocLS^^ j?u^gowtcd by 
Mr.Baahley Jlrittuu^ for ensuring it^ more intimate 
cohesion with the iron body of the projectile. 

= Piirl ill. rhap. Et. p|i- SOS, 308. 

' See fj^U'T of Adm r.i} TTiLsrHU to the Ti.ntf:, i\-y. Ij, ISGl. E''/- 
d^ac^ f'f AdiLLiral Svi>net DaCge^ OrUiMhcc CinfUPiiiec^ Ib&li, '6^-1^ ^q. 
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M(iTmiii8» complaints, and olams grew so fiequent 
OB these and otbw p<»tits» Umt at lengtb, towm^s 
the chwe of 1861, the pablications devoted ezchuively 
to mediaDicaJ art- urged elnn^hrtiie imnaiDeutiieceifljity 
of invest igauon* The subject, thin indoiwd by scientific 
authoHty, was taken up by the press, and ' Times/ 
uuuentang the fact of the csi5tence of iLosi; 
sioiiH- ivciiniTiif'iidr'Ll fiiqiur^ vvitljoiit l]<?sitJition ur deLiy. 
* Jiy ]>(jl<lly ^Tapjiiiti';- witli the c;mse ^\'e gcairi oim of f \vn 
advantageft: it' llie Anustrong; gym be fuuiid really 
efOcittiit \i\ Kpite of all ^d aj^in^t it, we ehaU reoorer 
our cmiidence; and shonld M be found uutnitttworthy, 
wo o&n at once look about for a substitute.* ' Hie alle- 
gations alluded to imputed to tho hrmakmkf gun ^e 
iiubbility to bear rapid firing ; that however effective 
when discharged only at intervals and carefully handled^ 
in actual -rorfare, tho metal wonid l>ppriTno hoated, the 
ilfilicMtc Hci'i.'Wh would [111 loti^t:r fit, and piece would 
In'eiirno di^aljfefL J{t'sid<;K this, it ndiieii ^;^^ni.V(ir 

(Icft'uU are unw said to have been discovered; 7rt/azzUs 
as well as vcnt-piecea hjive been Ijluwii away, and the 
gon i% in 1iict» alarmingly liable to fracture.'' I'^or 
these and otiier queationB ' ve require a fair and fear* 

1 37.-- Ti.'".'. nd. 'J. ISGl, 

' 'Viliil^i almost vilnets baa U'rn«- tcstiiD^j tO tlic Hupciior 

■ccoimc^ ud nuigu of Ibe ArmatnHig gi:iitt, gr«at dotibU ]MTd been ez- 
preaand m t^i whctluT tluy ate not too deAu&le & mopon, Aad too U«bl«i 

trj \L--X OTil" if fkrdtr to lii- <'iitirrjy relied npoii in iiclnfil warfare, Jt niuBt 
I'C rtirnii^rked. howcTcr, that the nfTli' -r^ wliu coniniamlfil Arn^lrriiirv Ivu- 
teri€B ia ihe iftte opemtidns iu Ciiijui, found djitii;iilt^' in J^tL.piiig 
them 111 oidn \% all wfttthcn and undet bU dicmuitaiiees.' S^ori, p-vii, 
^/rp^ OHfintffiV ^ 00 fltMW «/ Commota <ni Orthwnc^ 1SS3, 
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examinatMm, condiicted witboat f^epoeaesfltoa or 
bias.* 

Bnt a short period elapsed befsre the same authority 
was in a conditiffiQ to etato that ttie Secretary of State 
fur War, Sir OeOFRe ComewaJl Lewin, had suspended for 

the present the idsue uf lOO-pounder Armstrong guns, 
jiiiil hiid ordered such expfrimentfl to he mjule would 
liriny; tli<^ cttidtincy of the new ordnaueo to flHi^i.nivti 
proof.' Ill the meantime^ public attention wa^ uttra^ted 
the rtflativd perloTmaiiee of tbe Axm strong and 
\^^itvortlk gons EeBpectiTel7> in aa eiUirdj new field, 
the operatLom ia which it is neceasaiy now to describe. 

1 The ThM, Oct 25, ]fl6L 
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CHAPTER L 

TEX HA.'mTi meOLTl 10 OONflTBirCT i. VAT7 OF TWITT. 

WHITEST the ostonialiment of Kngland yrtm ©rcitefl 
liy the etrirtliii;; dirfc< vena's mride in relation ti» 
rifled muskets and fi. ld ;Lililli"i\, public fitftntion hnJ 
scarcely yet been Ur^wn in ;motlicr <Iivf^C'tirjii, in whicli 
tlieseflurprisiDgmvendonswcrcdeHtineii to e>;erhn,piirn- 
mniint influence ever the future interests of the United 
Kingdom. The quartum had not jat been popularly 
mooted to the effect of tiu«e Apparently mrinoible 
weiqcioni on the and tiicir consequent influenoe on 
the mATitiuie supremacy of Great Britain. 

The Admiralty, mA thoHe profenionally converstrnt 
with warfurc by wca, were of cmini** TnstincUvfly alive 
to the revolution in nnval on.stnidi^in, wliicli bad 
become imminetit, when tbev saw r<'ftdv ftn' Jiction. 
guns that crushed ^avLuite iuto powdeij and before 
whose irreaistiblc bolts oak had become abisolutely 
feelde and d^aiceioB. Bat as yet> the mdan^ iMrtled 
and &8einated by what wee paesing on land, had scarcely 
cost a glance towards what waa impending at sea. 

Alarm fat t^o * wooden walls ^ wan, bowevefj fiilly 
nmuiied by a highly intereatiogcommnntcation, ill which 
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Sir William AmstFong ^ Fim- the fimfc Umc gratified 
public curiosity by a d^cription of his own ^m, and 
of the surprising force of his projectile, which was '^o 
forTTitif] as to be capable of being used m a slioll as well 
as shot, or even as both, inasmucli it woulfl pe- 
nclratc na a' i^bot liefore burElin^ aw ii ^lioll. In tbe 
Iatt*^r capacity, 5 lb. projectiles bad bct^a fired at 1 ,500 
yard-^, agaitiHt t\v(^ tiirgeb?> ewh 5 ft- thick, of rock elm, 
Ro placed J with an intenral of 30 It. behmiigtiiattlieoDe 
in ircmt ehonld eshitHt the perforation made by tb6 
miBBile on entering, and the second the eflbcts of the 
explosion within. The HiieHs after pnaning through the 
first targe*, tnivftlled fonr or five feet, and then exploded, 
flCiitteri tif^' Un;ir splinU'ts iwiX burling their pieces in 
nvcry dirrction, and pjinially imbL+Odinj^^ tlinn in tlm 
timbers behind. 'If, thertfws --^ly^ Sir WiJljiLin, Miiu^c 
wore fir^ t^inut ^ jthip, tht^y would iir^tt peuetrate 
fdde iit their entire^, and thea bursting, tmrcrso tho 
deck in fragment*. Even these light ^poondeifl^ 
sending thcfr Bhells from gnat diataneei throi^ the 
Eddes of a iliip and sweeping the dedu with lumps of 
iron and lead, would produce destractiTC effeota and 
fb amall swift etcamor oarryii^ a few mich guns, might 
provo a V or y troublesome opponent to a large f>hjp of wai'. 
ISut if tho dimeiifiiom of tb*i oajinon were jncrerised 
so as to adapt it f*>r sliella of twenty or thirty pounds, 

■ SirW. a Am9TB0Nn*fl Z^A^r fo/Af TSrw^ Janiiaiy 1, 18^^ At 

Fortsmontli, Juwardft x\\c end of this ^ear, Mr, WiiTnr*»nTJi» rii j>rfSfnro 
of iiorf.e of tlir \va\.A autliorilios, dpmrnp^raf ed fht- practiciibi lUy oi 
penetTflting aliifi.^ !). lo^- Ihp v*ter mart bj hoUow alicJia of bis con- 
fltAMttioo. Bof- potty p, 251, 
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still more terrible injury would be inflicted at great 
distance3 ; and the ponderous artillery now r,9cd at nea 
would be of little service where opposed to tJie accurate 
and loiag-raiigc firing of sueb rifled r^Lell gni\s,* 

It is eurtous to note the vaat nnd rapid chai^ which 
has taken pUceiiLOQr conoqitionof nsnd warKu:e0inoe 
this letter ef Sr William Annotawig's was written. 
ThB him idea of a shell of ^twmt^ or ikiiiig pounds ' 
was ihm Bufficieut to iuflame Imaglnoliou by the dread 
of the 'terrible injury' it might inflict; — now shells 
of five timea thnt w^i^'.t Lave licen fircil ivith iistound- 
in^ effect, and tlreso ere long may be siiperseded by 
Otliera of stLll g^i'eater dimension- Tin? ' ]H)mlennis 
artillery' of which Sir ^VUliam spoke in 1857, has 
l>een mperscflcd, not^ aa he Uien antici|>ated, by %ht 
shell gam, but by IOO9 200, and eren 300-poandm, 
and thew in turn m^^ve place to otbersof still larger 
calilre. But nt the moment lyben it was made, his 
annonncement no threatening and so incontestable had 
its natural effect upon public apprehension. There 
was Btill £L vivid recollection of recent scenes of 
the Crimean war, when tht; niivy of Turkey ivas *le- 
sLi'oyed at Sinope, hy the Russian flLut iirin;:' PniixhanR* 
explosive shot ; and wlien, somewhat later, hi the naval 
attack on Sehastopol, a British man-of-war, having re- 
cdved several shells thrown from the batteriea> wad set 
on fire and compdled to withdraw, not without dome 
disorganisation of the orew-' 

' * Ou*i of nuc finest sbip s of the line liaTinc ripcpivil ''h^-on fliells. 
hy clyLiteeu m«a vtcat kiRcd betwevD decks, vaft nb^indoncd by 
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The disclosure of the powers of Sir W» Arni&tri)Gg;*a 
gun cannot, however, be said to havd takeu the nav^ 
authorities of England by siiq>rise. Observant mA 

tb<^btfal anmea bad ^e?ioufiLy beea caloolatitig the 
^bable effecta of rifled onEniuioe upoD w(K»d6n ships 
of Tw; Even At Um time when the riak vai alinost 

r 

confined to shelb (iluugiug from the old mortaraj 
alighting vniically on upper deck,' and crashing 

downwards perhaps even through the butlem, pro- 
feKi^ional men were ftcciuitoineiJ to sny tluit a Tim'^Xa 

iiut a tar ru(i*4r shock had been given to tlie coiiiideiice 
traditionally reposed in British oak^wLim tluT Bonse of 
daogffl: WEIB aggravated by the dread of shdl f/red hori- 
ison^ly from heavy artillery; wooden ships (hsa came 
to be T^iuiled as Uttle better than hmg^ of firewood \ 
and the ablest offio^ ocnuxdrcd a wholceomo appro 
benrion olt pladng ocaabnlable fleeta within the range 
of explosive ebcjt 

Such men were duly f&tuili^ with the formitlftlJe 

hoif cetiw, vho left Eliioa^ the port^ aad took refuge in a i^tcam-aliip 
alcmgiide ; JM ttonld they be pESrailed on to ntm to thdt gunfl.' 

Tkt FUtt of the Faiarc^ Ssc. By X ScoTr Itrstii:i.i„ -Eti-, pp. 12-67- 

' In Dr. Kobij-u:j's M^rk/mic/rl Philosophj^, whiph remfliTiu a l.est- 
book, thii gri-iil. iiHi^ of phcllH is described bh dc§[roju]g hiiiLdingP, hrrak' 
tag thr^v^ih rovfitf'a^agtuinetttse^ftiLL^ 175. 

" *If flHi- whtUfykp cfF?ot, jirdle pitchiyl into thp place bewt tni(<dibp 
i\ rhp Ti''>iilU iiiHif'. ln' iln-yilfi 1.' K{i.ih. JMtU; \o\. s^■vl. p. old. M. 
Faiiiia>£, iu i^oBiniratuig ou the dcttra^ttoa of tlic Turkish fSci^t at- 
Sinopp, in ft iHtof pubtii^ed tm tte Jfimffeiff; F«bnaiy, 1854, aaj? : 
'The Eiifli^li Ad^niiral F. jccrmtly Kud X B. lhat if two TmdB 
nrmod with thitic sbelL'^;Uiia were to figbt, it might lujpp-'n thi"; in a frw 
iuftt^lA one would diHippi^r in the air, uid the oth^r und^ water/ 
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nature of the mi3Silc3 actimllv in use in the Rriti-ih 
Uftvy. Xfiey knew the deadly capabilities of concufi-* 
mrm sholl&i, which, lustoad of an estemal fuget had 
a mechanism within that) released u stdker on the 
iDBtont of impact, qveadrng bavoc like the ^prii^iug 
of a mine. More dan^eiroiis thaa even theee the 
hollow !ibt>t filled wiA molten iron» t^e intense heat of 
which causes it to fell to peces wiilim a momerit aft^r 
penetrating n tihij/.s riiJe, when irs titiy contents Llia- 
charged, burning and de^^troyiti^^ aa tlu'y liow aiiumgBt the 
timbers. Others contain a composition the combustion 
of wlixcli is so tierce, that tbey ix^nlijiiiE? to bl^ize even 
afterimm&rsioD underwater. A nuli.' shock having tLuu 
been given to the confidence traditiomllj reposed in 
' heart of uak/ it is no matter fbr sutprise that mon 
avriire of the fbrmidable nature of such engines of death 
and dc&truction, whilst maintainiDg an heroic defiance 
of shot, should still fbrvently repeat the ejaculation of 
a brave naval offieiir^ * For Go(Vb aa^ kec^ out the 

TUeJustificatioD of this alarm hflj> since been mani- 
fested in the course of the present war in the T.nitned 
States, by the encounter between the iron-clad * jMerri- 
mac' and tliewoodejiship 'Congress.' The first ahelL that 
burst within the latter killed every man at the nearest 
gaik ; another and another burst amongst the crew, and 
' the ship waB eoon a slanghter-houae. Operations were 
now out of the question. The wounded were in crowdri, 
horribly cut np. The tiLIjj, too, on fire. The shells 

^ Boo lAt QuarUrfy JT^wkv, toL eriii p. 557, 
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bad kindled her wood-work in various placoa. Nearly 
all the giifin were diamouoted ; the bulkheads blown 
lo ptecev^ numnm and handspikes shivered, und the 
powder boy? nil killed. Hie iti^e of the abip looked 
like the interior of a bnmed and sacked houae. Every- 
thing was ill ljagm*-iits — blnck or red, burnt or Woody, 
TIjfr; liiiiriblt? scene la.-'tai f^ln ut an hour and a lialf ; mii] 
tlioii she E^tiuck, Tlir ship :i]r<L';u3y iiu ilre, Jiud it 

bunied aud blew up during Um night." fSuch the 
piihliflhed act-otrntlijaii^e-wibie^ of the hideous catAfl- 
ti ophe, whicJi^ in its combination of details, exhlblU a 
realised epitome of all thut had pevioiuly excited the 
apprehenwDn ^ naval ofliceni m England* 

These and other mmorinddenta deeply implanted the 
conTiotion that wood, u the aole material for Tesseln of 
war,' vm no longer to be relied on. \\"hat^vRr diili- 
eultiei^ Ui\^\it be eppoK«^d lo the aiIi-]»tioii of inm in its 
stead — however grave the objection to its wiii^^bt and 
immoljility, itwaa,at all events, exempt from tlie fri;^ht- 
ful liability to combiLstien, which caused wood to 1>e 
shunned* and cast a doubt over the safe^ of its retention 
even when pnoteoted extenmlly hy platee metal So 
eoon^ therefore, as it came to be known tibtat oak, however 
ponderous and powerfully framed^ was no lou^t^r able 

' Hit iTowiKii Portu*. *}v^n in the but fditiiwi i^f Lis ^ork ■>n naval 
pitntfy, pzvpHfed ahortly twfb» Iub death, tdhond hi« oi-if^lnd 
dLfftnM c»f LKtB u ftnalm,il for ^nips of wir- bt^itis cfn-rvcl 
to sa_v thiit Ije frrtvfl ■ JdiUruri- [jrcTcrfnce wood ntnlcr i.ll co:!- 
tint'^'iicicB. 1ji the ultimato power of iron to resist the p:je1riitii^ii of 
shot bA had no ftidk; but it is dear ihtt 1m did mot Uliuce against 
tliin probabcKtj the tatmfj of 4e cmbaalj«fi of voodcs ihiu by 
«hdL 
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to refflst the entrance of ahcll fnun the long nmge of 
riHed ordnance as well as from Ijie 8h<»ter o&e of the 
smooth bore* attention vas eanuwUy turned to seek for 
protection against this new and finmidable aAfvuTant, 
and iron at once su^ostcd iteclf ^ the only effectual 
muaub of dtifunce. 

Tlie idm of roating' sbip> .vitb. ariuour wjts not^ how- 
ever, new. Nfarly forty y^rs before. General I^aishana 
(the invuntor of tbe e^^plosiTo shot whieh cauaed ^uch 
havoc at Sinope)^ wheu bis canoitr-obusier was adopted 
into tiie French Rarrice, in 1824, had ancicipottttl Sir 
William &• Armstrong in the cennctton that small oraft 
equipped with artUleiy which disbhaa^cd explosive and 
solid shot alike, would, under many droumstaneee^ 
prnvfi formidable nntagoniata to the old ahipa of the 
Ijih, ]}onderouij dimt^naions prcHc^ntiid a mark, 

wlilcli it next fo impo^s^iltlc to iniHa, General 
Paixluitis wjis SI) Huti^dfiod tijar one of his owtl fcli jt, 
cx[iloiling<.in mere ImpauL, would prove as deatruotive to 
timber t he spnngin<r of a min^ that he recommended 
to the Minister of Madnc ihB escpediency of ca^ng 
ships of war with inm, mffidently sbtn^ to protect 
theni* Bat, at that time, the increased weij^ was 
€\ippoHed to be an inauperable ohstacle to the xiae of 
ormour-platiDg^ and the suggestion was rgcctcd by the 
naval authorities in France- 
Twenty ^oarri later the plan was taken up (in 1845) 
by the American Government, but ahniiOoiiod on the 
ground thftt altbough iron, five incbcs tbick, was he- 
tieved to be abaUutelj impendfabic hy the heaviest 
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shot ^ed by the laige&t gonfi, wit^ tiie greateet okai^ 
of povrilor and at tlie shortest distancefl,^ Uie prod^oiis 
w^ht thus necessitated waa felt to be incompatible 
Tfith lite ofcber requirements of a sea-going ship* 

In En^''biii;l; too, about the same time, ships built of 
iron, in corttp:n;itivoly thin plates, such as those in use 
in tli6 mei-chjmt flervtct% ^vere intrmhiced loLu Llit; Xa^y, 
but with auch indifferent results that the taith of the 
Admiralty vaa shaken as to its BufQcfcnoy; *on account 
of the estaofiiTe lavages produced by the impacts of 
Eibot^/' and the TeciRels ao confltructed were dismantled 
as sbipsof war,and conyerted into traneports and troop- 
ships. B^weeo 1849 and 1852, a series of cspcrimenta 
Tvere conducted at Portsmonth on plates of greater 
thir^Vn™ ; but ;>lfbongb these triftls ul'il' jnudi^ witli 
tiio old b^riuK>[.[i'lHHt- oa n no D, firing cn-<^t-iron nl ot, wliicli 
wftf foviiid Lti i\\-i.\Tj in^'t^LUce to bo "^plit iiito firt^'iiioiite 
by the resistatK o <\i aplateof even jwc-ci'jhth^ <if an inch 
thiok, no Kuffidcut encouragement waa felt to hp ^ven 
for the adoption of amour-plates in the Eoyal JNavy. 

In 1$54, howerer^ trials (insdtnted, it was said, at the 
suggestion of the French Goremment) were conducted 
on board ILM.S. ' ExceUenV at Portsmoutbr on a target 
made of planks, strongly &amed and faced with wrought 
iron 4^ inches thick. This was fired at by 32-poundcr3 
M.t short raa^^es, and by 6S-p*jnnder3 at upwards of 1,200 
^arild. The formtir did little harm; but one hmvy ahot 

* (Scott "Rfssfi.t.'s Flpft cf the Future^ p. fifl, Sir Howahd DooG' 
LAS m liift I*MUcri£t on Iron BefsRea, p. L7, s&jo the TOmiTngm flUt 

' Sir HmvAMD Donm^fi'a ]Staiat Gnwury, p. 
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atlongrange cracked the plates in several places whilst 
from a distance of 400 yards a contmuoua fire at laat 
broke up the iroD ; and drove large fragments into the 
timber behind. 

These results, oonfiTming as they ivi thone abt£uned 
from dnular trials in France, brought the qoeation of 
armour-plates to its first phase of success, and the two 
coimtrie^s then ]\\ alliance it. t)je Eii^'iiiUi war, ji.^Tfed 
to fiiriLish tor piv^^f i- itii^ji ton 3 rori-plntnl hntierir'H 
of equal furce and like conatraction, TLi-m' i.f Ihcsc, 
seat by France, were completed by October 1855, in 
time to taike Bhare in the aBs&uLt upon Kinburn, where 
for hours tliey' lay exposed^ without injury, to the 
fixe of the fortreee. Englaod followed the exam^Aei 
but Bp fllowly that peaoe aaperreneda and none of the 
mailed gun-bojUa ordered by her were read^ in tbne to 
undergo the test an enemy^ fire, eil^er in the Blaok 
/Sea or tlu- Jldtic,^ 

In acsicty on this matter waR revived by in- 

telliLfi lie? that the Emperor of the French, cspandiQ^ 
the urigIu;Ll iile.i froia menj floating biilterie.s to yea- 
going ships, had ordered two frigates, the ' U loire ' and 
the ' Normondie ' to bo built of wood and coTcred 
witJi armour-plates ; and that arrangements had been 
made for still further increadng hk iron-clad .fleet 
both in mimher and dimensiims. 

The English Admiralty, although sensible of the dis- 
advantage of being thought to be distanced, in the 


' One vBfl, I "bdifiFC^ actadEnlnllj dertroyed by Are in iJia WIdoT'fl 
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race for navjil j^iipremacy, exhibited no unquiet pro- 
cipitjsnry. Ijtss satisfied jls to th<^ absolute s:ifct.y of 
iron than toiivinc^'d of tlie iiLs^'^.-urity of wood, tlioy 
took timo for deliberation; and at If^ngtli, iu iBrtS 
(the artificars in the lOyaL dockynrds not Jiariog had 
any experience in conibncting ships oC iron), orders 
were given for ajmoor-<Jad frigates of tiie firat dafls^ 
to "bo bnilt by private contract in the Tlkatnes and the 
Clyde- 

MeanwMle the science and in^renional skill of shi^ 
builders and ethers ovjit.»rt in dcsi^iiin'^ construction -i of 

in>n Wi-rc iiivitctl liv tlit? Ciuviniim iil lo Jissisf in tho 

dcvulojiiuont of tlie ^^rcat inUinnal fivolvlciii ; i^xjic-'vi- 

tnnixU wore le^uuicxl with increased Garue«tnesa and 
vigour in order to iletormine with accuracy the re.'^iHtinp; 
powers of iron nnder the Tsrious uontingenoiea of mari- 
time war; and prcparationfl were activelj made Cor 
testing the relative powers of dafcnce ^ in armour- 
plate^ and of attack In the newljr^invented arUllery. 


CHAPTER n. 

nOH SmFS BETt ARTILLEBT. 

IN tiic early stage of the erperiments made tn f^t 
the relative Ibi-ces of arm on r-p Lit 03 and itrtillery, 
[jilor to the biiibltti*; of the floating Lattt^ni^a of 1S5-'J, 
the conrHtinii'^ rii.n" 1"- to hnirn mora or \cHf< 

ill favour of the s^hip, luasmiicii lus wlkil,st the iron sub- 
mittod tL) trial was of the quality at tbat time cstccaiod 
the hii^tj the ordnance Imn^lit to bear upou it viM 
morely the old mnoofch-bore guim uf the Hervice ; imd 
the only prCQOctiles in nae wore the conunon cavt-iron 
flhot, vhichj as has been already stated, uLvariably 
broke into fragments on collision with iron plates. 

At the close of the firimean war it was Jbund pru- 
dent to pioTe the r<j^LitiDg ix)wtr of our own iron 
vessels, nml th<^ floatiTit; bjithirj *Tr;itty^ was prepared 
for heiiig fired at off ^rhotbiiryness- Tlie e^pirriinont 
wiiflj howyer, poslpoued; iiud a section of the TCiisers 
aide, viz. 25 inches of oat plat^'d with iron 4 inches 
thick, was erected at Woolwich in the autumn of 1856, 
and prai^ised ogaintt witli wro tight-iron shot; and 
although tli^ fiiiled to penetrate^ they ao cruFdied and 
fractured the platea* that pieces of them were driven 
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deep into tlie timber b^und* In &e rame year, 
wronght-iron shot were again tned agamet 4 inches of 
Hkc] securely bolted upon uak two feet in tiiickued^, 
and n^j^ain the guus dlspljiyvd their flTiperiority. 

Those facts were hardly known boyond offieijLl circles, 
and thia was the fiilUe of the question wbea Sir AV, 
Armfitrong, id .Tannary 1857, pHbH>;hed the reniHrk- 
able letter vhieh has been alluded to elsewhere/ 
dsBonptive of the Btmctnpe and puwen of his ncwly-iTk 
vented gnu and its pjojectileH, As before stated, tliie 
finnonncement aerved to stiaaulate public mtere^i and 
to impart a fresh impulse to the momentous enquiry 
instituted hy O^e GoverDmeut. In afldition to wlmt 
Lad [ir*'vioii>ly het'ii lu iirugrcaa nt Ihr liovrd Ar^etinl 
at Woulsvith, itiid tv) the t>xp*^riJi'n'nU nv.wW by the 
'Excellent' ti:ainiug-&hip at Portsmouth, as widl 
tiuMS of the permaiient Se)i)ct Committee on Ord- 
nance^ a Spedol CunmitUs on Iron PkUce <md 
Ov^e waa appointed, whose iuYetttigiLtioDfi were car- 
ried on nnrendttiDgly at Shoeburynewt down to 1860. 
Neither the proceedings nor tiie detailed reporCa of 
these sereral bodies, nor of others unoe constitittcd, 
htivp. heeT> officially i;<nn muni rated to PjiuKameJit or 
made kuown to the pahlroi but the usiture of their 
operations and the irenerul character of their it',sultfi 
have become more or less diEclosed through the medium 
of the press. 

And here it may be worthy of con&ideration, whether 
the advantages, said to be secured to the public service 
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by the AyBtem of seciet expenmeoto, are in rcali^ of 
my value whatsoever. Nnmeroas committees We 
bftcn appointed in miccessioti, to malce trial of various 

EchemcB, at ouc time of defence, bashed *iu pJan^^ for 
iroii'plk'in^^ or for mail, at wiotiiei' of aTTatlv involving 
new forms of projectile? or artillery; but the results 
hitherto obtainetl lie, as yet^, buried in elaborate re- 
cords unpublislied proceeditiga and miLiiil'eH of 

dose oozmnittoea. One sni^KMed motire to withhold- 
ing them is the latge propmtion of fidluree which they 
neoeMarily emiwdy; hut in Ihe aearoh for improve- 
ment failurahare & nine aecood only to anoceai; iu- 
asmneh as fh^ Hcrve to warn off the adventaier ftt)m 
channclH in ^vhich eucc«^^ b;is b^n proved to be un^ 
ufl:umtl>le. Fully aware of their imporfanee in (1]J3 
p(>int of view, hlII jirju-fioal nieu cojji.'ur in <'oii(leniiiinj^ 
the ^'^^^tcm that withholds inibnnatiou of llns kind: 
not thrit ercJcnce ia to be given to tliose tilttigationfl of 
partiality or injuatice to which official sectesy given en- 
coin-ngement ; but because Goncealiaent deprives the 
enteipriaing inTeDt<n: of the beneAdal warnings dedu- 
cible from di^appointoeiit. 

But to return to experimenta, the eflTeeCe of wMt^ 
are known. At Woolwich in 1857, aist-iron blocks 
upwiirds of two feet in tliiekness wfic fired ni with 
ca^t-iron aliot, which, as usual, crumbled to pieces ; thus 
showing the inefficiency of Lh^^t liietal for attack as well 
aa for defence : but wl£a tried with wrought-iron pro-* 
jectiles, tibie blocks were broken up into Imnpfl of from 
10 lbs. to 80 ifaa. wca^t; altliQU^ the shot were 
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distorted and flattened by the collision. Again in 1858, 
a plate of wrou^t iron 8 inohcs iMok was assailed, 
without mnch . effect, by cast-iron shot at 4£E0 yarda; 
Tint \t was cnislied and deatn>yed, after repeated blowH, 
by wrdii^lit-iron projectiles. 

Xor were tbc gctioi-al effects greatly fliffiTeiit else- 
wlicro. Before tbe close of 1858 the country had been 
af^tciTi'iHlied by ilie surpriidiig Hccuraey and power of Sir 
William Anustmng's tben largest rifled gun, a ,42- 
pounderj which hod (shibited an extreme range of 
over 9jOOO yardgj and it was reeqlved by the Admiralty 
to try the efEeet of its elongated bolts against the nSides 
of the floating battery ' Trusty ' itself wliieh, as already 
stated, had boon TicEiriously represented by a target 
during the expenrnonts above dlmb^d to ri,t ■\Vool\vioh 
ilk iHjfi, Tins trial t<>')k place in Jrinuiiry IS^!^ ulT ILe 
Ij('hh;[i jit Slmi'linT VII* iHsS, ('-Ti the tiOilbem slniie of I lie 
Thames, when the 32-pounderi usiDg charges of 6 Iba. 
of powder, was mounted on a gun-boat for the occasion. 
Fourteen shots in all were fired, some femi a diiH 
tance of not more than 50 ^ards, bolts beii^ tried both 
of wrought and caat-iron aiul of steel; but two only, 
which ha|ypened to strike on jointa of the armour, made 
indentatdona of a few indies; and as for the «hlp her- 
self, fihe proved practically impeuetrable by any efforts 
of this gun. 

By SepteTtibiT of the same year, Sir Wilbaiirs largest 
rifled gun Lad advanced to the size of an 8()'-poijncler of 
fiS cwt-, "smg a i^luLrgc of 12 lbs. ; and the ' Trusty ' 
was again brought ont to test her powers of resistance 


against Uui> truly fbnnidable usaUaiit. The firing 
extended two daj^ at iHstaiu-es of 200 and 4CK) 
yaids re8pc<^Tcly; and at tile ibrmer steel bolts of 

6 incbes in diainot<?r and 14 inches in loii'^'^lli, weighing 
100 Ills., wertj iisod in some iQst.inees ; but, to lh<^ general 
surprise, tlic result iliftered only in decree I'rom thiit 
manifcHtcd in the January previguSi Out of 52 sbotfl 
fired, but 3 penetrated the armonr tiuffidcutly to 
effect a lodgement in the eide, and of these only 1 
entered the nhip for a short dktiuice, luiviug Htruck near 
a prertons «hot-hole. The 25 inches of oak, scEuitily 
coTered with 4 indiefl of iron* which fomod tho fddoa of 
&e ' Tnuty^* were thus finmd to preMODt a complete 
protectioTi fi>r the g»infi and gun^' cr^^ww wiJliin, Hj^ainst 
the greatest j;io\v, rs of ;trtillery tlicD known ; \\vi<\ Jcfails 
of groat pracUual value wcro oiicit^d during tliis mtj- 
mornble cfjiiidict l>etW6en the powers of aaaault and 
defenoe. 

Theaewere not^ onlyreealts obtained abShoebnry- 
oess. Ihigets wore erected to reprewnt in atret^;th 
and shape the ilqdng sides of ships-of-war* Iron of 
varions decrees of deiuity bdng bolted over oak firmly 
framed to form a pondexoiu backing, were fired at 
from different rm^cs^ wiQi variona dGscriptions of abot 
and eboll from giin? of several kind^, but especially 
ftoTn Sir \Villi;iui Armstrong's 80-poundL'r; and the 
finul impression left oo tbe mindt; of the t^jw-nud dtm- 
mittoe on Iron Pia'e.s and Gv/ns, was, that altinuigh 
comparatLTely thm phites of iron would suffice to break 
up cast-iiron shell ; permittiag it to pass^ if at allj only 
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in fragmeoiB, ettIL these fi^raenfa irete so fonoidal^e 
that litUe advantage could be said to be g^ed mUosa 
tlie plates were mulflrad snffideutly thick to exclude 
both theee aod ca8t4ion Aot For ail preutieolprtr- 

'posesy hrnvtrtjur, v^seU dad with armour 4^ whm 
thick were held to he imndnGra^le to miy hiovm shot 
at any af^cerfiunad ranf./e. 

In siucee'^feioii to llie Committee on Pkte^ fiud GimSj 
which c]i]^;eii iu labours in thfi apiitlg of 1660, ano^er 
special Oom/mUtee m /ivnwas afterwards i^pointod, 
composed partly of naval and military officers and 
partly of dviliana of practical sdence ; with instruotious 
to detenmne by experiment the euentiala of euob iron 
pUtes an would best resist shot- under all probable eontin- 
gencics; and to record their opinions as to the bept 
tncans fur their production- But after twtrlvf iinuirfi^ 
of unrfbix'^d attenttOQ, ^(ntl tri:ds uiih iron uf viuiouw 
thickuiiNistiti placed ftt evnry im^uablc anglt;, secured 
by fastenings of erery contriv&ncey and fired at with 
gone of orory o&libre then in oee, and with projeo- 
tileB of nunouB material^ and <xt ahiqws aa diversified, 
the fueling produced in the mindn of the mambera of 
the Committee was that of surprise at the results ; 
the unforeseOT nature of wfaieh served to demonstrate 
the danger of speeukling on the probable effeciK of 
iijib;sted theories. lu. fuct, the phtiiuinejia ^'xliibilcd 
by iht'. ni-jllisioti of ht^avy projectilea fired from modem 
riHed ordnance against iron defences, were found to bo 
something ^tirely new and peculijir, differing widely 
ftom any |»wiouely known species of nkechanical action. 
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At tibe flame time, certain ^cta were eetablished of greai 
interest and importance; for example, it appears that 
up to a certain point the resistance of iron plate to 
projectiles ma}^ l>e paid to iucre^Lse ntjarly as the square 
of the tliiokutjsd : that is to a plate 2 inches 
thick will preaeut a jraetstance fowr ivUies aa great as 
one of I inch* and one of 3 inches will be in the pro- 
portion ot^i-Mto Beyond 3 indw^ bowerer, the 
power of perfect iroa plates had not been aitiefiotori^ 
tested, fnumnoh as esperience had ehown thit, owing 
to the oamaltiei ineideut to forging and rolUnj^ the 
liability to imperfectloQe in tudftrmity of dendly^ i^kfa 
introaae in proportion t<j the iucrease of thinkncfiB, had 
yet ti> be overcome in plates beyond that dimension* 

The mere moTrnntum of the projectile, when dia- 
aeeooiatcd from other eeaentialea was also found to be an 
nmeliable measore of the amount of deBtrut^tioa to be 
achieved by it; and even the inflneaice of farm and 
material lenuuDed nnddxnmned, eo as regarded 
penetra^Te power, esceiA in the instance to be presently 
alluded to,> in whtoh a 'Whitwoith 66-pouDd iihot of a 
peculiar fonn passed ttiroii^b tJie side nf the 'Alfred ■ 
at Fiirtsinoutb in 1858; but the cast-iron gun from 
wiiioh it fired w^ig uneciual to tke effort aad 
burst on a eecond attempt. 

As to the ariiiour-plcitea, experiment showed that the 
softest and most yielding iron was that which encoun- 
tered Uie projectile with tbe least amount of dam^^ 
steel and hi^^ily-hardened plates being nme Hable to 

> See Pm IIL dia.p. iii p. aW. 
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break up- So firm, however, was the general resisUoce 
of iron in all its aspects to iAio aGaa^Ute of every dpeciea 
of shot, that after more than a year ^nt in asaiduoua 
oLservatioiL, the ComTnittee were unabhi'to reuord any 
judgmcTit vritVioiit, ?ti!l more prolongtifl exju^riiiii^ota. 

At l-'orts mouth, where the trivia were siipenii tended 
by ofScerii of the roost extended espLTienco in gimnory 
and animated hy a perHonal interest in the issue, the 
conclusioTiB were equally uiiHatia&ctory. Experiraenta 
^ere made under conditionB as nearly as possible wbt 
lo^ns to the reality of maritnme warfare, by attaohing 
armour-plate to the gides of soawl tgsscIb actually 
afloat, hilt of a build nn longer approved in th^ aervioe. 
As II gcTieral rule the final reeults were the fwme ; cast' 

ir<iri tthiit, lolh round ■■vIindno:i], iHnkr into 

Splinters jifMiiiNt tilt! im'Xpii^^rijd le jiiel mjd urinii;|it- 
irOU Sin'i I'ri It'll in dr^shiiy'ii^ liir* pln.T<'S only fill 01' 

rrpCnitectiy bruising and rending tbom, or win n by 
dexterous aim succ&^sive blows hud been plants ou a 
pArticnlar apot already fractured or crughed. 

So seuBibly wafi this felt^ that f^e naval authoriti^ 
at Portemontbj after a long seriea of expertmente aimul- 
taneons with those of special oommittees elfiewhere* 
were forced to the condnmon that lesa damage waa 
likely to be done by the rlefiu penetratioTi of one 
powerfully planted i!2-poundcr» tliau by the repeated 
blows of ^jpherioal shot from rim<»uth lioregmiH, iit .-ihurtor 
dibtHTicf^s. It was tlearly at^-ertaiiied tluit at a riJiij^c of 
400 yard.^, wroiightr-irnn plates 4 inches tliii^k, such 
ae clothed all the floating batteries then adoat, were 
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fiufSfuect to reBiBt for a ooneidemble time eveiy de- 
Bcriptioa of projectile oven 68-pound wronght-iron Bhot^ 
and it vras firmlj believed that ahell and red*liot aliot 
wonld make no impression upon them. At ranges 
beyond 400 yards armonr-plato ^ere thought to be 
invulnerable, but ar^ 100 ,-LiriK ti e ertect of solid pro- 
jt:f+i!es"WJi..s seii^;i[>ly iniTf^jLse^i, tjjr^ i ;jsf-ivrm CR-pouudoi'S 
liavin^'' in one instance penetrated tiie wuod-woric as 
well n-B tho iron; still, of these latter, none pofised 
completely ilirough, except aueh its struck in holes pre- 
viouiiLy madcb 

There were some peculiar ezceptiosflj which wilL be 
hereafter alluded to^ where artilleiy loasserted its power, 
but so signal was tlio imBhaiken supremAcy of the iron 
over the moat impetuous attacks of guns and projectiles^ 
that throughout 1860 and 1861, and even down to the 
firat succtis^fiil attack oa the ' \\'firriijr* tiirgot in the 
ji.utumu of lStl2, the conviction wai* as profound an 
it. wad ^eiieivil^ Hi.i> ^^jcfiiry mrtiiim'il on the side, of the 
skip8, and that tite utvia&t force of rafted ordnance 
Ji^d been ecderted agamat &em m vaiTi.* 

' Again^l: tke ' llr^Liut ' touting balffry, 

* At iVrlbmouU], in Angiub 1B61, attvmpln wee uniniceeiiafbtty made 
if> dctitrov yrhat Mfoa kaown aa Jom^ Ajijijulflr Sott As ptcriniks Axperi- 
meiutii} had geiii:riilly Ttiifii niTide ugairst iditrs id a v.'r1.ii':il [".i-ii-ion or 
Cmlj 00 Tmnh uul of tkc perpondicnlar as to rcM?jnbI^ tlie bide vt u kIu^i* 
tiiiij genHenuiL ameeivtd. ihA'ideft of bo arrau^iug du iun pLatr^s aoovc 
the watfor lin*, ir to form sn bji^ of J^^Am drffWfis^ from which, 
as hft riglitly coujcctnrad, Epltericfil aod andfaJ &Lot ■v^oiiKl ^Ijini^c off 
witljont ])eQotrating. A of trials wns mu'lf Lv ^|■ffiuer^i of the 

' Esi:t?lki.L,' ind ttit xtetuU-fiiliy jii^l^t^ liiti auijcipai^iuns of thuprcjei^.tor. 
Tbc firing TWBB in crorif csm at 200 yHfda' distance irith put^ran holU 
weighing mdi IIO ]b»^ fixmi the AfUOAtn^ gun, vith & chu^ of 11 lha 
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As to cast iToHj it waa proved to be impotent either 
in the form of eoltd shot or hollow Bbell, and eo early 
oa L861j it wae confideutiy aesttrted of a ateel bolt thQ,t 
altLouglk as <^l«u w it vfarites aa amiout-olad Vessel, it 
does more or Im damage such as * Moratch a pl^ , or 
m€k or mdeot it ; — and althouj^ •when, you hare done 
thii once, you con B^ike tiia same spot a eeoond, a third, 
or a fourth tim^ till by continiial hammering, you may 
TiItitiuLhJy break if, to pierf^ii' Mill to accomplihh alL 
thin, JtTid finally to maki; the ship ii cjipt.imj or a wreck, 
would rt(iuiro ^pUntf/ u/ tivte, '.m inexluiusUhU arsenal 
of mUvilm, a calm eea, and no one to trouble ymu" ^ 

This was not only the convictioa of profeBnional 
obsGiTer^ botthe preralent feeling of the time. 'As It 
1b proved,' aaid one of the leading orgaiie of public 
opinion, 'that one inoh of iron will Btop the explofibu 
of any Rbell,' it foUowa that 'if two iron-plafad frigates 
meet each other at sea, Bhell-tiring will be of little or 
no iiae, ijiit tiio tw^o vessels wil] hammer away at each 
other with their heaviest solid shot gune. If a ]:ilate 
is fttriirk hvire on or uear the Kam^j pUiee it may be 
cracked J if three thnes it may be aplintered; and if 
four timcB} an entrance may be effected; but the 

of powder ; but Eilthongh. u msnj six ohot struck ^'itbiii Bp9.ce of 
21 indun \fj 12. the dttwt prndivwd mi Abwlnt^ly iTirji'gnit1i?iitit. xnd 
after tifiiiig hainmeTed Ijj sixteen blows, the |Jfltca vere not pcree^ nor 
was iLe witftJV'Anrh maleriaflj injimd. 

There is, howaver, uu reauuu lu duubL lliut it iDHtrad l^i^uIi?^ and 
iiphodc&l Bhots tiw tzial bid been nmdo viHi flat-&ontcd projoctilefl in- 
verted >ky !Pfe WmvwctttB (m« p. 2*3), th* wwlt iroidd luiTc been 
different. 

' SooTT BusflELt's if'i^ of tke fttiur^ p. 10- 
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chances are one hundred to <mG against UiU cver 
happening in actik;U wax&re/ ' 

Thia judgment appearH to b«ve been shared by some 
of tliose most profancdly acqutUDt^n! with the gubjoct, 
and raoHt eamcstlj intoreeted in tho raomentons ques- 
tion at isHie, Sir William Amutrong, yrbo^ power- 
ful onimon bad been prommontij employed in offieial 
c:;|xsrimentR, frankly f^tated iK'fore tint Inatitntion of 
OivU Hnginot rs in IJ^tiO, that ' up to th.t\t time ifo ^lui 
ni' [li^ L'oiistnu'linii had surislied Xha coiiclitious rctjnisilo 
for tUorouglily iind (^mpJetely punching through thick 
wrou^'liUiron plates,'* In 1861, he repiyiled at 8bef- 
Httld his aBBQT&nce that inm-plated ships ' will efieotuall; 
re^ ernrf species of explonre or incendiary projectilej 
us well as solid Fhot^ &om all but the heaviest guns, 
which can never be used in hu^c nambeni against 
them.*' And eo lately as May he reiterated bis 
opinion, that * it may cwtainly ho i^iiid tlmfc sholh nre 
of nil avM.il Jigaiust i[Lm-|>I^Uetl sliijt^--, nrni fTint ii' itlu r 

<IS-|Hjuinlrr nor 1 lO-pititnli r uitH'^r "itl^ solid, round, 
or conical ^Iiot-?, are ctfivHyi; .j^^iiiiif-I IbeTri. ' 

CapL Hewlett, C.B., of ILM.S. * KxcdU iit,^ after a 
long course of experience and obHcrrationj had also come 

' i"r<)m the MUutts of ShuL €i^. F^. ort thv (Jfuutruition 
irf^T^F^b. ISeiMi. 133. ^ 1?iluui AuMrmKiKQ >dd«d tbttt 

question of bor-' <i\i irl ni^^lt-r surh ^^ct■l Or homr^-neous imji 
for f hc^ ehot. Uut t.ji':< «xpi!^M^ of audi ualuriALi voulU aljncuirr j>roMbit 
tli«r TO*.* 

' 'i-ing cf MccaanliMl ^■;^^^i^e*-^5 nt WTiolTu-H -Anirnst Ifitil. 
* Jvu-nudt^ theSoyid UaiUd Siraee Jnaiaittmit »L H p. IJO. 


342 


to the conclusioD that iiu description of liolluw projectile 
discharged firom any of the cannoa trie^ up to that 
period, from a difltaace of 200 yards, could penetrate a 
ship protected by rolled iron plate 4^ indiea tluck, nor 
could th^ be rendered citable of ismig eo* In ahort^ 
that armcnr of Uiat tUckneM iras sufficient to exoludo 
molten iron Khell^, and every explouTe misrile bj whidL 
a Tessel was exposed to the risk of coiniiufitioD ; how- 
evor she might uUiiauLcly be found t<j be duyUucLibio 
by solid Bhot. ■ 


GUAFXSB la 


WEITW0UI]|';» PBOJfiCmxS rraBTKAiB uirorB-ciAD 

IN t]it^ rnidat of the elation over the succeeaful 
reaiatance of iron ships to the most powerful 
artillery, n&ed as wdl as nuootb-hore, tiiuit the Grervlce 
could then inp^jj one vuming Tdce ma uniformly 
nxii oonragteutilT- laued, to deprecate prematare con- 
fidam and to expoetDlate i^net ineonaidetato outlay 
on armeni^Iad ahipa. ESr Hbwujd Douglas, both 
incidentally in bia tnntise upon NoMol Chivjnsry, and 
s[jet;in]ly in a latut work on Iron Defences, renordej 
his conviction (tm grounds since reufltrcd in some 
measure iiih^-jHoi'IlIiIi 'i tliiit :jo iron Irsa than 4^ or 
even (5 inches in thickness would suffice to keep out 
aliot^ ttie carriage of each a vciglit would be found in- 
(Mxnpadbleidtlk tlie conditions of atalnlity and flotation 
IndiEfpenaable to the saflft navlgution of a Tassel of var.^ 

» 60 An buk M aSrd Afril WT, n« 2¥m> h«l tJia fcMi^^ 

predid that IwAve long the d£ed ttrdnutce jind improred prcjoctdlcs of 
Mr. WmrwoaTtf wonld ^Ita ' the question of driTiDg lioles in ThefrrOT- 
inck bietist'plattiB uf ioiiUDg bill^-riiefl, and revolutioniao the cousbructtan 
of Brtilleiy/ a prodictiaa Ttdeh it. viU In Mm wu ftUflIM thorU^ 
aftrastFliftn Tiiit^'WmjerwoKDL, in Cktober l358,fii«cmiiBt-rruiilod tlinl 
thronffh the antnor^Me o£ Um 'AUM' frotKftfMlgectf 4^0 jardi. 
See ^o£t, p. 254^ 


Speed :lik1 Tnpl';jl]Ic prot/^cHoTi Sir Hownrd regardci.! as 
qnaUties iiutogoniatic, that the one could only 
, be attained by the snrrender of the oUier; and that 
coDseqaently m detbI warfare tJie ship so OT^loaded 
would diveat Iieraelf of the power to select the 
distanee at which it might bo moat advantageooB for her 
to iighi B^des whidi, he firmly 1»elleFed that m 1^0 
lon;f 'j'?tri, the improved power of artillery would over- 
come tlie (Iru |irnjHTtir^i of sirmoiir, and t.hiit 
vEctury n,s hi'l'uro s^uuld \t<' t\jini(l tlie side of tfir ^hUp 
llelivt^d to wittic>iiS the vorificatioa of 3d^ own jirLdit'- 
tii^n in the lauer particular; uud the means by which. 
that TOBiilt were developed will form the eulg'eet of tho 
present chapter.' 

From the erenta aboody narrated it will be fSelt that 
in the early onoooDtera between mailed veeaels and 
artillery, the weak pomt of the Utter, and the apixirent 
iTnmuTiity of the ship, woa attributable ?e6a to defects 

in tlie i^nns Toploycd than to the wnnt of 'ijvi>j<vlfh-. 
">f ^;ucL tiirm jukI nriterial as wuuld eudvirr t'oui'iis^iidn 
without fijn:tur** and effect a passage through iron- 
plate. Ca^Ht-iron was found to crumble into hatmleas 
nnggetH \ and wroughMron bolta and (flinders were so 
WKfped and flattened by collision aa to incapacitate them 
for penetration* Whaterar uijuty anch misBil^ inflicted 
was occasioned^ not by fnfir(»ng the axmom-g but by the 
ruder op^atlon of bruirang, and ultimately amadiin^ it, 
by succesdve blows, sMUiilly planted and repeated on the 

^ Sir irn^'ABD DoroTA^ JVinaf Gittaterg^ p. 417, Lttm D^^nGety 
pp. 15. 19, 45l 
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same apot. An to sheila and all other ex2:iloaive or ia- 
flsuiimatory iiiisail''^^, tliey invariably weiit to [liece^i on 
th.0 outer surface of the platen ; Mtnl even m the case of 
Sir W'illiatn AniistioTi^-fl lOiVpouod guiij whea a ahell 
was driven throu^ 3 iach^ of iron, it passed not in 
the Ehape of a sboIl> to hxmt deBtruotively vithin, but 
in a sboTfer of fira^ents like gTapefihot, into vhich it 
had been broteu up by the mere force of the impaofc. 

These coDseqnenoes mstunedj il' they did not sug - 
gest, the declaration made at a later period by Sir 
"Williani Ar ru^itroujj'-T that what wo were really in want 

of was !Ui ofVo^.'tivo pru'"-dU(', rMwY tliiiii a oaiiriou to 

impel it. * TLe projectile/ he siiid, ^should rult; tlic 
gun, not the gUD the prc^cctilo- -for, aw the shot 
had to do the work, it muKt evidently be propir, 
Anrt, to detemdne what kind cf midsile was reqnirad, 
and then to devine the form of gun best adapted to 
throw it.' ^ Thiflwaa tiie practical conrso adopted by 
Mr. lAliitwortb in 1855/ and beeidefl it was strictly in 
conformity with the dedaration made by the Duke of 
Wt^lliii^rtun la il letter t^ the ManiuiH of AngleHca in 
Hctober 18r^l, on tlir iiitn diictiini of tlu; IMini^: rifle, 
ill whioli he abscrved tinit ii appcareil to him ^ Urn first 
ilumfj to do is to fix im the (:r*u-i shape ^ful coaatntcf'orf 
of ik& j/rujecliU ami Us weighty and nf-rrf the mode ot 
Ttfling the harrebi in ord^ to produce suffident ooouraoy 
of piractice.'* 

^ J^invUs of r^-.-zoeediiig^ Titstitfitiim of dsil En^intt^rs, Ftb. 
IfifiO, 07i tk^ O'imiTc'Klii'A ff ArlUlery, p. 119- 
' See Mf^ Put I. ill. p. as. 

■ GffJtTuitUe of the Saute qf CtoiMWU on MSHary (hyaSiisaHon. 
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It olirions tbafc, for a projectile to penetrate 
amoar-p]ate» what was Boq^t w&^fin4> ftmaArnefmiffi- 
clently biird to elear ft passi^ for itml^ nnd soffidcntly 

tough not to Inout up Juring <x»nciif^sion ; nnd, &^(;condly, 
u fcn^m^ c<ilculiit*:d to m;urtain qs long ils pos^ib)*.^ 
high initkl velodty ; together with tlie utmost p^ctxa- 
tive power, , 

In tho instance of the \VhitworUi-rifled nuuket, it 
hod already been bIiowtl that its range and precUlon 
were not attributable to mere obanc^ but ww citable 
uf reduction to filed mechanical l&ws; and in the 
same manner it wa« felt that tbA qualities whi^ de- 
termine the efflcieni*)'uf heavy ordnance under ana1o;3^U!i 
coinlitioiis wtjrij ci[ualij amenable to uiivurymg |jby»(ical 
priuoipleB.^ 

I860, p. 44ff. Gi Ni nrHH3tiKir,f^ Jfclgian KPnrfi^^, th« Jnvcntor of 
X\\v mi'tjdiic liriii^ fn'i' ('f fi'vf mifnifrqTit JicUtr\ in bis wor^-i on The 

th» fton «p|dkd lij Kr inmu AumoafO to TiiH ova ' SrpnMt 

with raw troth tbat thsEu^di prMsni db-u»^^Tiii^ tiio ArmBln?iig 
gntis *rJiMj? -aVps iriT'> nrenurt in wnnf^f^io^ iri-li fhj^m rhi^ prt^ec'Mrt 
Mon^ln^ to thc^e fipiiw, and whcp tlwj ^In, Ibc inportBiiwof tho latter 
to t^o trbcde aystem hun new had duo coaMdnntioa. Th* gnn liM 
goMnUj bMn pot Ibrwd « p p a minw l^f h to o]r<^lndtf pnjccdlu ud 
rUscsfrom Yipw; ai^ if the nilnp of Ihe s)>lein il^'ivinW on Iho gnn aIohp. 
Thifl is a pwat emr, fcc whatcvrr t':ir 'jfilx'm of ojvinjmr*^. Ti-hfthi-c 
villi smuulh or ridcd bore, tkt projwtiU lum iJways a marc <-xtcndod 
inflneiKA mi ^ ^floM^ of ^ ii« Ami tk«pMB that throwi it/ 
H<nt*f.\NN'3 SkeB, Appendix, p, 170. 

' Airiong the [iricrriiiil briwfitj which have accnifd to l.hc piibiio 
service fromtheimfTOvem^^nlsaittdflin rifled wmavithinOie hihrlfewynnrn, 
v»ttDfltiKiCl)]^«|'tonolAdkA«i(ifKow^inof snhrtitoUug for fh« old 
ftdv of thumb is callfid in Ttirmin^ham Thc> 'knsot ')of thf« gun- 

miitor on^TPot KoA Wcritincd mtihank.il prinrSfl-.^ ll is s;id 
that but a few jMMJigo tho gnii-iiial»r» :or i^^ona untnoiv^n (o 
himself ke TO dmUb to rndra hia gus ikoott wmld givs die tfi^UwA 
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To tbiB, bovevcT, exception wafi tokai ; it wm urged 
that although it -wbs easy to argue downwards, from 
reaullfl obtained in eiq>eiinionte on the ledsting poWW 
of ifon, it Tras hazardous to mTOit the jhoo^ and to 
reason from experiments on & smxll wiale, up to tlie 
results likely to lie obtained on Ji great one- Afl the 
imcertjiiuty of iron iccrcascB in proportion to it^ in- 
creasing weiglit, tho quantity of gunpowder necosnary 
to effect an object wltii a Lugt^ mnsa being odc^ itscer- 
taine^ no difficulty pre^enti itself in calculating the 
leeser quantify reqniiod fw an object <tf leie nug- 
nitudo; but, on tite cantzwy^ It im lieLd that the 
penetration of a half'-bicb of iron by a bullet from a 

to be a fidlacioua doAim on wiiich 
to TfAy Aw ofatainii:^ comepondent raanlts witli pro- 
jectiles of heavier weight fired from pieces of large 

calibre jiL^n-instarmour-jiLttcs }fke iLosf f.if iJir ' Warrior/ 
It w!is dimb'^. Inift tljat grand iuveiitidJin in ctber 
brancheji of sdence had b^en made by inductiou from 
porimentaonTCTyrediiced scales; buttotbi&it was ur^r^d 
tliat the case of metal was mflneneed by qualidea and 
attributes peculiar to itself ; overlooking tiie &ct that 
WollaKton achieved his great discoroiee in mctallu^ 
by manipulating almost infinfteaimal qnantitiea in cru- 
dblee no Lirger tlian a lady^ tliimUe. If in later 
times the diflictilties alluded to IkkI heeu enrjnuQt-ered 
liy mechaQibts and etigineers in search of the true form 

borml A bknr of & haauncr or 'a. crook,' uid tkea ft viuld. somfiCiniPR 
diAnee ffaift ID ovmiri^tlie r^dtitf U» bio* flie ilMMli^ vu also 
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for a projectile, the failure wa^ to be aaciibcd not to any 
defect inherent iu the process of inductive rerti^oiiiug, 
but to tho fLCcidental oversight of ecrtnin conditions 
iodispeni^jible t(>triie caLculatiou aud iufefeoctj. In Lhe 
instance of Mr. Wbitwortb, tbe inf^^coe &ont results 
on A small scale to tboee aseqmed on n> great <me, pre- 
sented no pjEGtioAl impediment, < In i^tallery practice' 
he has given it as tlw result of liis own trials, that * ex- 
perience, enables conclusions to be drawn which go bejand 
the point when aotoal results arclc&.' 'M^ own experi- 
ments,* hesay.^, *with penetrating shell were chiefly mada 
with ti l-^iuiiiith,' <(im; iti> results wore fully Imnic ont 
hj thoMt* of a ^'pouhdcr and a 'i2-poiti'.d<:r ; jnn] 1.1iui[i.di 
1 had never tried the 70-poundcr or tJic i:iu-pumider 
with shell before I went to J^hoebiiryiicsg, the reunify 
of Ihe tnnaller f/ujis muhled me to aiate beforeha/nd 
7jjiih confident what ihs ffwnM amd ekdh would do,'' ^ 
The problem^ so &r as conoemed projeotilefl, had 
not long to wait fbr a thcwonghly praetical solution, 
and thiEf too^ was attained by taking the results of 
ttiftlir on ft fmrmll Bcale, as the basis of confidoTiee for sue* 
ccyii ii[nni grander one, !□ thelon^cour^c ui iiis rs|jeri- 
meiitH on tho pene trating power af projeLtilLiK diKcIiargcd 
frum hirt riflixl musket, ilr. \VJiitwi>Tt.h found that 
the conical bullet, when lumlened by alloying- tlie 
lead with a stuall portion of tin, was capable of piercing 
more than i^mty kalf-4m^ pla/nka of elm. But cb- 
seryant of the ordinary action of the j>U'nM, the flat-face 
and cutting edge of which, enable it to overcome the 

' latter to Thf TtKiet, Get. II, 1862. 
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resiBUuioe of iroD,bydi^>]aoiiig; only eo niaoh of 4hQ area 
opposed to it ia the direction of ite own axis as is covered 
by its disc^be ascertained that a Bteelprojecbile similarly 
formed with a f at, instead of a ctm<ndal front,* waa 

capable when fired from tha same rifle, with, only 2-^ 
drams of powder, of piercing tliroujjU a plate oi wrouj^ht 
irou ^jtLa of au iucb thick. 



^THE TUiST 'Wnir^OBTE STEEL VhtUKCTILS TnifOH FimTUTKn IQOK 

For self-protection, Mr. Whitworth applied tor and 
^ obtaitied letters patent in 16d7 for thia amongst oth^r 
inventions for the improTement o£ ajrtillery, but ac- 
tuated by his dedre to cooperate with the Naval and 
Military aothlmtiefl in an investigation so intimately con- 
nected >vitli the liigh^jj't interestfl of tin- oouiitry, he ^^■Lv c 
the use of hiii flat-fronted projc-ctilc to Her Majesty'a 

' Like nvat otW btmticifla, ^ha question of pnority haa boon nieed 

in wlfltLiin to i^ it-fiDnted prcjeetilea- t jrv nr^ ^.Jil h..- have bpen tried in 
Pruncc Ifofor" (hh;> n^'-i--- I'^fiwtcdtoinEiiAljQ^ Cjjfl^ain !N'iiT['iit.vcli3Tin? 
the liredit ot imviag tugg^cd thBm many jeara before Mr. VVhetivuhtk, 
IxoimrifTg tlut ]d» froiu the enss-bowAfin of tbe liiid<Ua ag^q, vho am 
ropreseated as DBing pnnch-lieidfld anuVB to prafbiahi- bodf mnoor. 
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(government ; an<l hence Sir WiJliam Arni^tron^:;' also 
wtL^ enabled sub&etjUOLitJy to conduct experiments at 

tihoelDurynessj "with shot of this particuiar form»^ 

Enlarging Ihe ecale of his experiments, Mr, Whitwor^ 
reaJieed the anticipaticm he had formed as to the prac- 
ticabilii^ of penetntiiig heavy wmour-platea] hy mwia 
of thiR Bpecially^adapted projectile, the peculiar actioii 
of which he thm described before the Institutioii of 
Civil Engdnem in I860, 'Whentheroimd-hefuledform 
of shot hi forced ac'iin-^f '-i Thi^'lf wroiio^ljt-iroii plate it 
r|iH|.l;ii.crt the i».Lrtii.:lt'^ in a lateral direction, and Las to 
overcome tbe _'veat lateral resiat-Hiiice tbiiB iippiwi to it.H 
passage la the case of the flat-fronted ebot the 
resistaDoej which is direct and not lateral, Ls confined to 
tlte exact aput on which it strikes, and if the momentum 
he Emffident, and the pardcLes of the projectUe cohere, 
it pnuchea a hole in fhe plate." To ensaie this reqmred 
cohesion, the material of which the shot i% composed 
homogeneous iroD, which, when prnyieT-ly tempered, 

combines the toughne&s of co]>per with the liardiiesa 
1 Sm poet, p, 2&9. M^vteM ^ Pmedit^ jbu^iuiM qf 

' Pr •'Codings of the In--"--'--'''' ^ Oti'ii tOttgriinr* fn ihi- (h'Ufiiritril/yTt 
of Artilkrif p, loy. The fii^iiiotple on ""Lich the pejietration of iri>n 
pUtH'H flut-froattil sliul deycud^, wad lhun advejl^d to Ijj Mr. 
GioBm BsDFOHi^ in a paper tmI before the Brituh Asidti&ti^a in 
lB6Sf in whicli ho Kiyfi: tbat, in. addition to The concentratLon of did' 
ftwct', iniil ll-i dircot in^eml of latet^ appliaitioii. fv""' inHy be an 
eLcmcnt ot niieeesa, and that penelzudon rany be fa.cilitat'.'d tlio 
mddenitess of ttif^ fnipiu^^ Force bImf^ ^PjKhI 14 ^iLduallj Hbf«>rhed 
^ tbr: wliol^ of t.1tc masfl B^ck, Int vrhere Ou blcnr fiilL^ Trith tJio 
rapidity of liglitnicg, one portion of ihp man girefl "Way h(^i^& tiia 
ab&orption of otkeriS uau con»P to ils reliet 
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of Bteel, and is Cjualiiied to penetrate wrought-iroa 
plate without being distorted, or breaking into Irag- 
ments at the moment of oollisioD* 

ArEoed with this new weapon, iSr, WHtworth was in 
a GonditioD the jwt following his discoverj to acquaint 
the I/onb of Qie Adm&^ty in that he had pene- 
trated tkidc iron pl4iies theKe ftat-headed projec- 
tilcsj whilat spherical «hot of the Kame mn^t^^i ial, fired 
from a, gun of e'|Uid bore, made only r slig-Jit indent- 
oUon. 'Tikis simple form/ be added, ^ bad al^o been 
found the bc^t ioi j»n£tnUi'rtff wafer, whilKt its range 
throngh the air ezods that of Apbmoal «hot by more 
than 50 per cent, the durge and elevation b^ng the 
game in both caMi.* He tiierefore ventured to recom- 
mend that a Gft-poundor dumld berifled on his system, 
with a view to triala on a hkrger aoale. 

The Gxperimentfl which e^tabli^bcd tlie fn<^t tliat 
the tl?it-frontcd projectile would penetrate a ship under 
vvii.rrr, were m;id*' at PorUmniith ill 1S,'S7, with out' 
the tbre^ 24-lh. bowil^etb whii^h he bad riiled for the 
Government*' it had fffevioiisly been determinod by 
many actual trials, that a round-ehot fired from a gun 
80 depressed aa to itrike the water, Instead of continuiag 
a direct coursfi thrnngh it, inraiiably rose to the sur- 
and this even when fired at a oomporatively high 
angle; bo that» bdow the water-line, even 
abips were consdored to be practically invulnerable by 

^ See ante. Part II. efaup, iii p. 122. !Ar. Wmm oarH's at^oount 
of tbifl ccqilcntv£ni»a»Dd te tiinSpu&Mff^^ibMfiM^ C^mmoM' 
CmmtUetm OrAtaw, IBCI^ p, 107. 
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spherical shot. But tlie llaUlityided bolt, wlicn tired 
on the occaaion alluded to, passed obliquely through 
thirty feet of water-, and entered timljer three feet 
below tlie water-line, penetrating 8 inchea of oak beams 
and piaDking. ' Tliia peuuliur faculty,* saya Sir HoWrd 
Doi^as^ ' prove deetTuofiTe if aot fatal to a ship- 
of-woT by a perforatum so low that it oannot easily bti 
Btopped: and if that perforation he made l^rough iron- 
plate. It could neither ht? |klug^«fd from within^ nor could 
the '^pamol plu^" be succenfbUy applied to it from 
without/ ' 

Auotlier property of the Whitwonli flat-fronted shot 
is ability tu p.is^ tbtough iron phdes iueliuuLl ni^ 
angle of 57^°; for, although the centre of the Iront ia 
slightly roundedg the edge ie left- comparatively sharp, 
and therefore bites the amrface, which it ploughs up, 
notwithstanding that the reflistauce which it encounters 
IB apparently inoreaaed by the diagonal thicknenn of 
the plate* It is hardly poenble to oTcr-eatiniat^ the 
advantages attendant on this property of the flat- 
fronted shot, m not glaiidngf olT frum an inclined sur- 
face. It caiiQot he ox[iectt^d Ihitt onn Khot \t\ a hundred 
tired at a mwel In motion wiU ttxike it 'full'; since 
ovvinff to the outline of the ship s aide, its situation at 
the instant^ or .the portion fi:<m which the gun itself 


' Sir' Hi-)\v4TiTi "DnroMS On Kavat Giavneiy. p. Sir HoiPiRD 

^ijyii the tliickiieas oE tlie ah^'a "tottom thrcragli wbieJi the skut pEisatid 
nrtrttrr vatco^ VH« 'tWolrD or fburteoi indus' of out. Tha property 
of Hut-fronts <^kjt to vsiier Kfthoot deJl«ctkdi i« said to have 

been disi^overed hy Ciipliiu Thomas Reit': of Llver^gol, who madt 
lldt-hu^dod bhella for lliL- pnipose sbooUug wliul^ m JJie ^OPth i^cll. 
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may be fired, the chances are tliat the vast proportion 
of the sliot will hit rit an anglp more or less iuclincJ to 
the plane of the object wmed at< In all such l-jlsi^s, 
the tendcnoy of spherical or round-frotited projectiles 
is to cloHect ain3 gJaoce off, the suptaiority of one which 
iuys hulil of aad [jeDetrates Uid Buri^iee, eT<^ at an ao^le 
of considerable obliquity, is manifeetly gresit,^ 

Mr. Whitworth'a fii^;gcadon of rifling a 68-pouiider 
guUf to be emplc^d on fdrther ecqwriments with this 
formidable miaidUi wji acceded to by the GoTemnient 
in 1857, and as stated elBCnrhere* a cattt^wm block 
similar to those ordinarily uacd in the aervice ^^eTlt 
lii IkitTi TO bfi he.'CAgonaHy rifled. It 13 to be rt^'iL^ttcd 
tiiJit a I r i-il so ifii|Kirt^i,jjf <;hoii1d have been attempted 
with a guji, the metal of which wan fio little to he reliod 
OB, sinoo the failure of tlio material was sure to briug 
diAcredit on uiy syetemj however saiantifioaJly applied 
to it^ But it mujffc be borne in mind that, at that 
time^ the proceases Ify -whi<Ai foiged iron haa sliice been 
made so greatly to enpcracde cast were not yet matured ; 
and that homogeneous metal had not then been brought 
to ita present degree of perfection. 

The GoTernment cast-iron giin, nfled on llie system 
of Mr, "S^Tiitvvorth, ^-aa accordingly ti-ted at roilfiinouth 

' Eipenra-;?jtb dt?iL!j;;ied fi» fsfilMf "h-^- |-hrfiilijjr pri^pijrly of thp ^VTli'- 
wortli hat'froatcd proje-Ttilee were uuni^ hv the CoDuaittoe on iron pJalo 
with peAet buccgh ShoAbnrfiMM fin NovBinbffi 186^ liheti u well a* 
shot hjiTing hppn drimn tlmnigh iron plate ?J Luchcs iJiit-l, ijidiiitd at 
an angli^ oi 45 /leprfm^ An apconnt ftf this Oiai mil he Coaud in its 
iiKit chapter, p, aS7. 

* ante. Put U. Aap. p. 166. 
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m October 1858, iigaaiiBtaTmoar-plate/f>tli' inchea tbick 
&flt«aed against the aide of HJIA 'Allred,' and 
firmg took fhuse from the deck of the gnnboai 'StodE.' 
Aftor a round of ooat-inm ehot to obtain the range^ 
tlie flat-Aonted baxaifonal ^iije^le was fired, and 
at a distance of 4ff0 yaj^ with a charge of 12 Iba. 
of powdor, a bolt made of tiomogpnenua iron, weigh- 
ing lbs, I t^vdva inches bng, with a diameter of 
upwardfl of ^^ve incLea in the middle, wafl drivea clean 
thr^^igh the amour-plate, and through the timber side 
of the ship, tearing aaimder the woodwork within, rend- 
ing the beams, and Ming on the dedc about two fe^ 
from the opening through wbkdi it entered. The 
projectile itself waa but alighily altered In form hy the 
cotliriOTi. 

To efTcct its passage, the flat ecid of the shot, cutting 
itfl way liko a punch, detached and f^irccd fonv^nl' a 
saucyr-like lump of iron suoiewhat larger tli:ni its own 
mrciimference; aitd left behind iu the outward plate a 
hole SIX inches in diameter.' 

A cast-iron shot wiiH then fired, which broke in pieces 
afttf indenting the plate ; but on tlie next day the 
cast metal of whidi the gvm was made garo way, and 
it burst witik ^Irane Tiolenic^ large pieces of it being 
buried into tlie se^ Una diaaate, however, did not 
occur untal after the great problem had been settled 
an to the inability of armour to resist the assault of 
shot of that peculiar description ; nur uutii the 

■ 8h iUtutntkoi wt p. £91 of a abulor ebot, and tho piAce of 
platir BO punched vat 1^ it 
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grand fact hod been dcmoDatrated, of the power of the 
Wbltworth flat^rani€d piojeotUe to ctit a pOGsagc for 
itself Uirough » plaAe uf fbiged iron, nearly equal In 
thidkness to the diameter oFtheprcjectile whuA pieroed 
it* 

CoDjeoture varied as to the precise cause of the 
buTEtiri^of the j^n; althougL a Hufficient e.\pliina,tiou 
may Ix; [\t\nid in the ii,in:re of llie mat iron of which 
it \vaR furiiuxl. tfit; iuht^ucntr wt^kuese of wliirli rfiideiLnl 
it uiie<iual to reaiat the atrain incidcat to firing an 
eloi]gati*d projeuUle. This was shown duriitg the prc- 
Tious trial tS two other gems, 32-poundeni, made 
alBO of cart in>iit whkb Hr. WMtWDrth bad too readily 
consented to rifles and botii of whicli buntatShoebuiy- 
liesB. Sb William Aimaizong, at a lat^ period, made 
the attempt to hoop and rifle cast-iron gunSf but with 
no better success* The military anthonlieM apjrhtar to 
have c'>[Lsi<letf<l fliJLt in. tho inatance of Mr, WhiTwort.h 
the guriJ^ fuul boeu \vealcened to too <;ujat an e xtent 
by thfi prouf^s of riiUtig, aud hence the tiecretaiy 
ut WuFf somewhat precipirately, imputing' to the 
system what in now adniitted to be ascribablfi to 
the stnietural luaterial of tiie gun, directed the in- 
Tentor to bft infermedt that, as the three east* iron 

' It li fuumi mlTfMMft lo employ for ppneirating nnnoTir-piali's, flnt- 
ftontod pnyectHr* «faoi» dimftvr n in exccM uf t&ft tM(>1ni«i at th« 
plute to he p^etnted, tbi;,^ :i of S-odi duim«ter pierc«E tlie pldt« %ji 
inchciS thick, one uf S^-iDthiliamfrtflrpiprocs the4j-ind] pkte, tte T-inch 
bolt pitJKee the 6J or 6-mdb anDoiiz-[Jafe, that a, ^vicled Iho gun is 
able, like tin WUtWortb, to ^ve the prujectiie snflUant rotuij Tclocitj, 

t See ^^tfiJmv «/ JiMW «f OflkBHu' fiAcf CtaMifttM <m Ord- 
namx, 1663, 3^ 
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guTiB vrMch he had borec) poljgoually for the Gorem- 
ment up to that period, had oil hnrsb at a tott early 

stage, the resolution had been taken to djMontinue 
perimente with ofdnance r/jlt^i oii h'S prhiripffi.^ 

This *lFt.frTnTrintii)ii w-iw hn^dy on tlie pari of the 
Govcroment, and dij^ouraging as rt-ganled Air- ^^^lic- 
wcoth) inasmuch as it wa^ & jiit];;nT\citt adverse to 
the whole ' system ' in which he luid worked m ruc* 
(■etsfully ; and thifl, too^ delirered froni the highest 
coQstituted authority in such mattera. But so &r 
from dotorring him trom farther ejceitioD^ it appears 
to have had the opfioKite roault. Impelled by the most 
irrepresadbl« of all moral forws, Min conflclvmsnew of 
Truth ignited hy :\ sc^nse nf wrong, the lett<ir from the 
War Offiiii h^ici tho in^^i^nt effect of aiviusin^ nil his 
energies to the vindiuition and development of the 
principle ivhicb had been ho awee|Magly rlencnncftd. 
Heretofore hit had l>eeii but an amateur adviaiag and^ 
aBBiBtlDg otben 1^ the aid (tf hi& own discOTeiiea; but, 
BB stated elaewhere,^ the effect of General Peel's order 
was to conTert him into a mannfaeturar of guns. 

It ia scaroely neoefwaty to repeat, that i/b, Whitworth 
biLH never since departed from the * principle ' ao siim- 
ir^^rily rejected live years ag-?, and flifit all the ;finis 
made b'j hi'i jii^iy v:'dh xvloch such sdvpi^ii-ut'j ■n'-.yttUfi 
hctre been oblained, in 1862, tiiitl ftint^'it hx'vc heeu 
Tififid vnthoui a trace of vartaiiaa, on Utc iihiitimi 
^^i/nciple * condtnmed by the W<^ Office hi IS58^^ 

- Sio /III/', j'iirf 1 1, cliap. V. p. 167- ffcc ylsij ^i. 171, IJG, 

* * The bran hawitzem whidi I nflod for the QoTemmcat in 1S56, 
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Whatever mayliaTe been the tatiortale of the faiUirej 
the victory for the moment practically remQined with 
tlie ship ; the flat-liejided shot hiul, douhtlesrt, overuome 
tiici iron, but it hjid oi^iiallv ovei t^ome tlit gun.^ Still 
confideot in tlie truth of hi3 .^yatem, aud undeterred 
by a ilisjippointment incidmt to the mode of ixs ap- 
plication, ^x. WhitworUi luscepted the pziBGiplo that 
jkilurea are bntthenurseaof (mcceas; and ontiieijuta&t 
of the borstlog of the oannoa at Poitamouth, lie repeated 
to t^ Lorda of theAdmiisltj hia imshaben conviction 
in bin ablltty to produoe a xifled 68^poQndeT gun, bo 
strong 3is to be limited in itft ohaige of powder only by 
the qiuintity it could consume and si* priwerful iMi to 
peuetnite jumour plates 4J inches thick, at iigliLiiiy; 
ranges, with absolute certaiDty< The ouly effe<rt, tiiero- 
fore, of the bursting of the gun, fn 1858, was to delay 
for a tome the fall development of LIm pknj and 
being deprived of govmmcokt cooperation, he deter- 
mined to mann&ctare guns of liomogencous metal and 
to make them ao ata-ong aa to lemst t^e ntmost strain 

/ MttU not fM» ia^nm M,'— 8m Ut, WAmrouiH'a LtlSer to TU 

' The niiEjlir, Iiowtct, vri-^^ ili?i»03pd \k' awnrc! Tlir victory to tho gun. 
The Ti-ii'Ji, '■ocivincftd that f(-r hum? prircipJi- hj -winch tLc Wliitrwf>Tth 
tiU^ lind trLULUj,tliKL o\^r \hv Jiockri n»usk<^, would o^tutJly coablo tJie 
^amta^Baaaa to npcnode tke old^ oud: 'The ikcC fn almdy M«om- 

plWwd, frfr oTiljtha (rthtt-d^, alter tlioiroH-flidcd target had haJHt'd thfl 
powera of ordiiiiiry nrtillffrv, il omuTirl f/i q.-^nn' Jire ti^ try tJn; cflpficity 
of A GoverDinont guk riiliii bj Itr. WiirnroitTH. The reflulf was de- 
eland IB u fortant; for tliB mnr eaaoMi t/^ppfd ^ alkvtikn^gh the 
iron plate if tt had h^en sa mveit ffiiifftrltread f and mined the thoory 
of imprfgnkbk battccica &r Mmo tunc to aane'—T/ie Tino^ (Vt 22, 
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to whicb they were likely to be subjected wli«u firing 
rifled pnjectUeB at vdocitieR bo lii^ as only to be 
fUtainable irith full charges of powder.^ To thia task 
he ftddroBsed hitn^elf ; but more than a yoar e1^>sed 
before Mb guiie were ready and tbAt he fbnud Mmsi-lf 
In a condition to make the next and drowning trial, 
whicli tojk ngainst tht: sides of an iron-platcd 

yiLuboat in tEic i^pring of ISIiO. 

During tills long interval ho wii^ engagLtl, ixa lit; afLei- 
warda expLiiried in Wva umrse of a ili^ciiKsion at the 
Institute of Civil £iigiueers> BOt done in tlie construe- 
ttrm of his large rifled oaanonj but in the equally Im- 
portant task of fffomoticg the improvenLent of the 
mcUerial of wfaiA were inad& While the atten- 
tion of Sir "William Armntrongwas demoted to the deve- 
lopment of Ms modf» of crtufltruction with coiled and 
welded iroiL, >lr. Whihvorth »i:iif(>rmly o:i|>r<wfl Ills 
<)[iinioiJ that a liai'dor and tou^'htT metal iilusI. h - yuu'dit 

for, lie pr*iditteil th^it forhen\T arHlIftry the wrought- 
Iron coil woulfl not answer^and that when employed for 
inner tubes it would prove inaufficient, dace the ditti- 
eulty of working it in larfi^ masses so ba effectually (o 
resist Uie aeagehing force of the gases oigendered 
during the eqilooon of ginqwwder in the gun, amounts 
almost to an imposdln^. In tiiia oonviodon he deter- 

1 Tci medMTfng the stfvngth and powftrof Bodiiranv at aiilkd gun. 

i[ \s iiTwjivs nT^flf^ity fcj luke into eoDEidfT^cti:!!! pTiar^? that are 
cm[>loyiiI. U rhlod gure are fi™J »itb (comparatively ^mfiJl i^liiicyt's, 
thny maj be made to IbTC, flVHi if they >n really d<*Gciciit in fitroup;t}|. 
but in that oue^ cmlj lov rdooitieM am Obtflini^, and tlk^ gtuu £unoT, 
fire th* ahot tkrongh ■mou'-fdatRfl of (hp duduws oov emfJofrd. 
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mined, a? bt?fore t^Uxtcd^* tu use lor his great guna 
the hoinogui>^'rniK metal ^\]iich liiid proved HuccesR- 
fiil botli iji Ills rifled siu^ll-arms imd field-pieoea, and 
lieooe tbe tiiue sp&ai by him B.t ihiA importaat crisis 
in earnest endcaTOnrs to introduce sucoeMfull^ a metal 
decried at the momenl^ hot whoae mperiority over 
welded coil u m>w admitted by Sir William Annstroiig 
md the suporiatendent of the Boyal Faotory, go to as 
Tegardfl its use £>r the iimer tnbev of built-up gme.^ 

In the antumn of 1859, the Coriimiitee oii ir<ni P/alen 
and G-tias Liid Juiuie varioiLs eiperimontfl at SliOi;bnry- 
ncKs; tlie object being ti> tj^t ibe cainparative power 
of Holid riflod projcctUta fiwid against thfi Hidt^H of tlie 
' Trusty/ which (as has been aJrc-oiiy bl^tcfJ) had stood 
proof against t}ie guns of Sir William J^strong in 
Jantiary and Serptember 1859; botii theae trlala bad 
been conducted by the Comm^.^ cm Inm Plates 
cmd GHtTUy andtf in both instanoee^ projeotilea iron used 
having tbe flat-front iarented by Mr. WMtworth. In 
the JattUftry trial moBt of the 3S*ponnd bolts, of what- 
ever iiiateri;Li, though not al)S9]ut<:ly ilal-fionfwl fcr the 
eiitin? diatnotor, harl tJicir coufd hoadfl truncated in 
re^uliu- griuUliuus till the coae was all but removed; 
whilst in September, the only IwJta from the SO-pound 
which effected a Jodgm^t were entirely flat-fronted. 
Thus both experiments bore testimony to the value 
attached, alike by ^ WilltaiD Armstrong and t^ (he 

' See aitic, ^. di^ii. v. p. 

of the Hini^ of Of/R'-niyas on Ordma^eei Hay 1808, 18(^ Ukl of 
WiLLuu AimaruoNO, 3163, 3511. 
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GoTMmUee, to the flat^froat for pro|eeUl8s, whic^ Mr* 
WMtworth was the &Bt to en^b^ with efiect agaijidt 
iron plfttee. 

By tbe latt^ end of lfiS9 Mr. Whitworth completed 

hia heavy brecch-loiiding of 5^ inch bore, havinff 
an inner tube formed of homogenuoiis motil or mil<l 
steel bjre<l out of a hammered ingots II waA calcu- 
lated to ibiow solid ^lot Atkd sh^ll lip to SO \hs. weight, 
ThisvLie Mm srtTne girn, the perform ant^e of wbich liaa 
hooQ already descrihcd when it was Rred oa the sands 
at Soutlipwt in Lancashire, in &e Febmary previouiV, 
and its predsIotL found to 1>e such, that three out 
of four of the shots from it, '&4ia range o£ two miles, 
would have gone through a target less than one yard 
high and not more than a foot in width ' * 

Tlnj priijeotUo vva^ peculiar; for in jiiJiliti m tii bring 
flat-fronfcd mul um-t]'- of tlic ^nme homor^en<'f>ris i^n^hd 
an tlir ^uLij it now t'shiljited t/ie t<!^pci\id rear,'^ whicli 
contributed materially to add to its and steudi- 

nesfl of flight 

From Sonthport the gnn was taken to the names, 
to be tried against tiie armour-plate of the ' TruetyV in 
presoiee of the Lords of the Admiral, In Uie month 
of May I860. It was placed on board tlie ' Gunation * 
gnn-boat, moored &fc 200 yards distance from the 
'Tru^i.y/ and was served %Tith choices of 12 iind 14 IIjk. 
<>f powder. Although only four shots were fired, the 
power of the new gun and projecciloj surpassing all 
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that had been previonsly tried, was ahown by. the 
clear pcTicitrjitioii of every shot through the armour. 

Two projectiles cntcrtd rl^r sliip ; ami one of Lhem 
uudef oarc'iiuj^Lainjet so biiiguiar ap^to e^iititlfr it to special 
record. It struck 6uir oo a secnring bolt of the armour, 
and cutting out the portion of Uie plate around the 
boLc-Uead so clean that it still reinauied ou it llk« a 
looBe rin^ tlie XxAt, iogedier with the detached lump 
of iron, wasdriran mwiirdfl» halfway ocnm the dcok, 
carrying with it part of an iron nudndeok knee^ 

The ehot itself gave evidence of its correctness of form 
temper; by showing but a few slifxllow oracks on itft 
fnffd, hLJIiI }jy liein^ reduced only hitlf iiii inch in len^li liy 
the force of the collision. N<>Uiing could more clearly 
dpTiumntrat^j that hntii tLe form and material had be^ 
at laift disoorered for ^pundiiu;** the befora impene- 
trate iron ; and aa aUccCing the iante of the conSiet 
between armour-plate and artillexyj the Lords of the 
Admiralty^ who were present, attested their conviction 
by bringing the trial to an end, after the fourth shot. 
Mr. Whitwortli was eager to have the firing oontinued> 
liut the Diike of J^omerset forbade it, under the con- 
viction, +xf he aftcnvarda gaid, that, * one or two more 
shots would have sunk the ''Trusty."*^ Tliis sudden 
stoppage waa, perhapw, prudent; hut it was mainly to 
be r^prettedy because it deprived 31r. Whitworth of the 
opportunity to penettida amoi&-^>Ia<« mulemea^ iSte 
waUe^ and so to exhibit ^ain what k likdy to prove 

' Evidi^nce this Hvii^ of Coaauau' Aitct (hJKiAitks on Ordnance, 
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one of the 'most fomudable and peculiar properties of 
these flat-fronted missUea. 

So prodigioos was the force vith which these resist- 
less missilea were impelled, that the raoraeut of collision 
between t!ie fiat-front and the aj-moiu-plate wjis 
marked by a tiash of lighcQmg-iike flame; wKich 
trecLuendy obsorvcd on similar ocoasioiks. The projec- 
tiles^ too, when ft'Utid ia^dde the ship were ao hot, that 
it was sonio time before they could be touched wiUi 
impunity. 

The hB<U so generated is the product of the dcstraction 
of motion in the projectile, by its collifiion with the iron 
plate. And conformably to the theory of Dr. Mathr 

of Keilliroim, and the succenaful experiments of iVlr» 
JorLB of MancKeattr iu determining the invariable re- 
lation betwT.'vn heat an. I !ueclj;mical farce, ^ if it wre 
possible to collect accurately the entire 'if the licat 
feo engendered by the bolt iuUs fliglit, — inchnlinL; tlin.t 
lost by firiotion in the gun and in its passage through 
the air, bb well as the portion ahsorhed by the 
iron pUte or remaining imexpended in the projectile 
itself^ — the mm uf the whole ought to be the precise 
equivalent of the force witJi which the projectile was 
moving; and this, were it practicable to apply it me- 
elianically, shoidd suffice to drive it back into tlie nioiith 
of gu-iij with the t«im<; velocity with whicli it left it.' 
Ent the origin of the jk^ae which is Bonietimes dis- 

' J", e. JouL*^ J^wORKot Th^ nf Jleat, Phil. Meg., 1S±3, p. JGS, 
347:436, 18^, p. 360. ft»f. W. THOMMo^^ 7>^^tfj»a^?&aflV 

of JletUt r&il. Mag. 18^2, p. II. A Wf recount of tho discoTerLes of 
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placed is not so readily aocfHinted for- It hna been 
suggested that at the pcHDt of contact between the pro- 
jectile and the target, the heat may be bo inttinne nn 
to TaiSH the HIT vijai^ht between thpm to incftndCH- 

Of^ncK; and that this driven out lateralh\may cli.splay 
the appearance obsLTvcd ; but tome experimontvS coq- 
diicted hy Jiuche, in Americit,* rtuder it doubtful 
whether uny amount of heat is capable of n^aking air 
LU(.*audMCenL Mr. OmoTi explains that although in 

Or. MaTJiP BCtl of Mr. Jovle will 1* fijuifi m Iha Appindia ly TrtJl 
TyM»Aij.*a vtotk on Heat Ctntfi^itred m o Mode*-/ dit>tioHf p. 4iS. IStra 

Ai{:hih'r:(nN[> hat* A\r^c1f^\ a\A^iha ljllC^tILl]:« wturtlier thn hc^iting 
ijf ji CiLi.iion in iioHon i.* <j<'cii«on&l, not- nloiie far tbfl oontfl^t of Hume 
fnjEJi Uk' gLUjpo^^ibT) Lut hy itym^ nmircvtar BtM^rn atnongst Ike att/ma nf 

iSi^'cf Co'ii'ts/i'^*^' of iheHvfn^ «f CV*i**HXff ffi 1862, Ap|x»Ddix, 

p. IQ'l.) IKtt thiH ia reaJ.TP^ *1oiihiftil bylliu f kl lluil Til i-scmt cxperi- 
iiiPELla vvilh gLin-coitoD, tlir IlcoL imfHiri«-<t to tlio mctuL vriba (lunHlUembly 
kuB than tbatcommniuGatuddurijigtheexplaidon of gunpowdnHlthovg^ 
the fjini.' i^xitrtod npptAn to lure liKtn {^ACfff. 

poititird by Iht i;iHiikUnlntlilui«l4enqiiir>- jiiiArhpbU^jcclijf lAi^luAioutf 
is uliHiiD-buikn ; ll wfts ii«Uiilud in the Tmt^^c^mt >ikd ui SOUmm't 
Jmntatj aoout IS3fi< OuthifliBtawtia^niljMCof thoinnijidM««Bn^ of 

j.iL-ij I'riif. WHtiTsToKH writes to mcito foUi-un: — 'It Eininninccd 
hy Dua4.)Lu:Hi^n, {Jt'isrual^ I^ai^ue, 1811, p. 31), iJ^riJ: oil boilit'B, iwtm 
gaata, b«»mLP jmaiuouH utroog and Rndden cumpn-io'fon. fkimt^ liuiu 
aft er wf i r dn> ftiittir, rapralii^nnmiwiFni^rypi rimrntff, nnfrnfl ntn^Vr 
iwiJiA ; ho toiinit tliat llj[|it proddctd l>j vunpiv«gioii oiilj in flir, 
oxygen and cUoriric, tinrtift. in support i-rsff roniThU'lio:! ; lul rhui 1:1017 
otliur yus rcumincd uoa-lnminous under tioIcoI pprfij^sioji, cvLfi in the 

Mnflnud SAia^i's rcBq'rR, "hur, gine ciperinLbiiui lopi^OTu that tsTm in 
air, oxygPTi, ttip lummi^ns pflprt^ depend on iJjr profft-nee of nxtraDfOU.^ 
suhblaQCflt, as Ihpj tviiipollj do in the- ii'ell-imo»n ''liriqueL*i d'air." 
^\T%& vwMt nmOon (Otttju^ Jhm&o^ of (^irmittrg, toL L p. 20$, 
cottsEdci Hi** itatter to bo itiU nmkcukd.' 
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certain cases heat appears to become partially con- 
vertible lato light, thia is owing to some diange in 
the matter affected heat ; tiios gas may be heated 
to a very high point without producing l^ht> or pro- 
ducing it only in a very stight degree, but the in- 
troduction of solid matter, platinum for instance, into 
the highly lieated gaa instaotly j><?rvcs to exhibit li^ht. ' 
Hence the flame in the iDStjnire of ihe^ gun may he 
(liKpiHyod hy the intensely ]m particles of metal driven 
off by the collision * a^ well as by the carbon contuiaod 
in the particlea of steel ; and the dust aet in motion in 
the air. Mr. WMtworth obflerrea that^ aowrding to hh 
experience} much more light ia generated by a sted 
prc^ectile than by a cast-iron one; and Mr. Hulso of 
Manchester ttu|g^sts that the cari)on contained in the 
plate and in the highly carbonised projeotile, being 
driven out hy the collision, aud comlniiiuHr .i.tnmicfdly 
with the HtiuospEieric osygcn, iw iLnited by the licat 
geii(?r^it<?d hy concurtsion. The nature of the pheno- 
menon is, however, obsuurc 

In the course of the nurey to which the ' Trusty ' was 
submitted after this encounterj the oak frame-work 
was diBcoTored to be bo much damaged by ^ effect of 
the eho^ whicdk burst through the wroQght-4ron plates, 

' Quote's Corr^iOioii vf rkffsiad F^mxt^-p. fi, 

^ Prof. WHEATSToyp tells me thut niaDy ypais a^o, he hniX Ir^qw^nt 
oppoi Luniticii wi[.iicflsiiig th« pliemHiienoa of vivid Qnshcn of liglxt 
whieli made thcip ^jpEBmnc*, riianerer tiie bulkta from Piiatws*fl stoun 
^iiiri struck Jh.: iron t^Lrj^ct, and in ihis uifltaii«,it jnusfe l>i' otapcvcd that 
t\\<- Ihiiller'^ vxTf- of .'rfu^noi ima as in the psrc of r3»c WniTiHlRTaanfl 
AiiM^TKosG projcctiltB. 
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tliat it was found Becessriiy to repair the tifjiber-wtjxk 
before the plates could be renewed, * These tnals,' 
eaye Kir How£ird PonglaSf ' confirmed the rast pene- 
trating power of the flat-fronted hexagonal shot flrod 
from the Whitworth 80-pcmnder without the slightest 
injiiTy to the piece; and complet-elv established their 
sri|iefii">nl"y over tliD^^e i.jf miy Olhi^r g^iin or pnijei-.file 
Eiithcrto jiroduced/' The public voioc- ,'ijfproved tlie 
{lietutn of profesfliunal judges. Whether it be or be 
net the fact, aa was stated at the time, that the timbers 
of the ' Trusty,* though buiLtbutafewyearsbeforej were 
already in ft atate of deoayj 'it cumot be doubted/ said 
The Sai/u^rda^ Bevim, ^ tihat if these new projectiles 
can pierce wronght-iron plateSj no strength of tmh^er 
tbatcan be placed behind can posniMy seeure the safety 
i>f the ship 1 and therefore,' continues the same autho- 
rity,* the rot^ult lit Mr. Wbitwoj't]]':^ experiinont !J|ipeara 
ti> he, that cannou ri'^ain^ it^ olJ ^'iipejiority over tdl 
deierities tli;i( ':iui be L'uulii\t'd for Khipj^ of wiU'.''* 

Upon tli;i( head, Mx, VVLitworth himself shortly 
aiter recorded his own opinion^ in a letter addreased 
to The Kmetf on September 28, I860: — 'There ifl no 
donbt.,^ he eaye, 'bnt tiiat shipB may be built which are 
proof against oidin&xy shot, but my experience leads 
me tu believe that the penet.rfttion of aimonr-plates is 
a, ([iicatiim of firinj^ iigairifit them a projectile under 
the proper combined conditions; which are, that it 
shall be of the proper shajpe, materifil and weight, 

1 2fiWfltf pp. 221, 414. 

1 Saturday Seiaievi, June % IBfiO. 
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and having the requisite veloc/tfy. A fl-it-friinted 
projectile of properly haixicncd iiiati^rial, utkI wei<^ljing 
less than au. ouuttiT tired irom dug of my ordiriitry 
riflos, will peuetiate wrought-iron plates y^ths of au 
inch thick. Again, plates 4 inchea thirlt have benn pe- 
netrated \fj tbd 8011>. proJecdileSf and I hara uo doubt 
but that platee would be penetrated by haavier 

pn>jectlle8 with a more powerful gun. luoreased thick- 
ne08 of plate, then, is to be overcome hj the increased 
power of artillery ; aud the queetion is, in whi<A cobb 
'will ifis capahility of i/ierea^e stmi^ reach its limite ? 

*8bi['H wliicli iUG hampered by the weiy;ht. of enor- 
mr>ns pbit.en HQ <ivtiihnnieneil that tlKy ^iii: anfrt to 

carry a broodaide of j^uns heavy enough to pcnHrate 
the omaour of vesBeJ^ plated aimilarly to tlicmsclvoa. 
Again, a ship constmetad to carry very thick plates 
ca£LUut be driveu at the high apeed which must here- 
after give the Buperiority in naval warfare. And ijieti 
there yet remainfl tlic oonsideratiozi of eosL It ia true 
that the ridkest nation can beet endure thia drain of 
coBtly ec|aipment8, and therefore cheap wijrfare would 
be a (iisadvanta^e to na, bnt it is als<:t line thai uiuliI 
ca.sualtied and uiLshaps must be <.';ilculated upon, and it 
would be bad policy to concentrato too largo an outlay 
upon a single veasel. 

^ It will be for naval aoHkorities to consider the 
poiiition in which the larger heavily-plated, yet 
vulaerable, ship would be placed, if attacked by several 
emaller and iar swifter vessela, each carryiu^^ a few 
prtwertiii giiuH, and able to chouse its distance for 
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striking on enemy wliich presents eo large ft taigcL 
What would be the re^iult of firing fiat-froatod shots at 
her p1ate« bdim the water line ? or if Uidr couceutrated 
fire be directed upon the axiaf of hw screw propolier — 
ft mark that mij^ht be hit at a eonaidcmblc df^nce ? 

^Tlie pliiii of warding oil sL[>t Ly protcctiDg armour 
liay hwi nftoii rL^ut'Ci^d to, but tbo iijeaiis of att;^<;k 
hiLve I'oiil iiiunlly [irov('fl the vnlm-mliility uf tlic ai'Tnonr, 

rtud flilv,;ii it out of uae. lb has to be fihown wkethor 
tbib will be tbo cobq with our ahips of war, acil I fully 
ooncur ia tiie opiuum erpneBed in youi paper, that the 
bimt and speediest mode of amTrng at a right deoieion 
IB to giTe full pnUicitj to the reeulto of properlj con- 
ducted experimeota.* 
Tlie belief of Mr. Whitworth, thus imprcBBivelj stated, 

hk:iiis hi n-st rMHiy r>T> liis stroujf wjjjvkUou *>f tJie 
ptKVi'i' inlifixiit ill \m H:>t-t'n»nff[i ]jrjjectile, wlien 
dnvuiL foiAJijrd lit II sufficiently hi'^h volocity* Bui lUiy 
concluaiou wuw not at oaoe accepted by other euiineut 
pfttcLical men. Sir William ArmMinjii^ wum of {ipiuloii, 
ftven after the penetration of the 'Trusty,' Uiat/orm 
was subordinate to moftfmf, and tiui no projectile really 
onte a hole like a pundi, but on the contrary, that it 
breaks au enlninee by malu force- JtetiideM, he Uiought 
it impos^ble that any miflule could act as a punch* and 
at the aamc time maintain it^ cuttiu£( ah^c and shape* 
As to the latter point, the view of ^>ir AVilliam ArraBtrong 
(which. duc'S not appear to b;ivc buen generally parti- 
cipated in by profeasional oiiservers) Juis Hinne l)t^eii 
rendered more than <(uedtioiiable, by the ^act that 
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tlat-headcd hcxji^nal projet^tilea, mado of hard metal to 
tit tbe foriik of rlB^ caiULon, have been token up^ iiftei- 
paaaing through armour-plates, and fouTiH sn entirely 
iinAffeRtMl in shape lus to be capable of being jit'sd 

It has abo been eud as regards penetration, that inad- 
mudi na a flat head nuuit briuae all before it, ia order 
to farce opAn a p^issagc fiff ikedf, it in reaUty so 

applies ^t^clf to the piece detached as pniotically to 
ori.fito a roujifl ho;ni hi front of iU ovvu ^\-.lt one. Sii" 
VVilKam Ardistnmp;, so lately oh Ni>vt^rii)jf r 18*12, nlntfil 
in ;l lt;ttt!L" Th^ Ti-'th'^, thn-i ht^ vv<i.s pjcp.ared to try hla 

' roiuiil-fk'^ids against the tlat-hcadfi of !Mr» Whitworth, 
and iuB boJiuf tiiat before longr it would be seen that 
the one shape ii afi good as the other when the proper 
material ie used.* Nt> trial uf thin nature^ so far as F 
Am Awarei has jet efltablished this coDcliision; and 
however theoretically it may be correct, praotioally 
the fact has been demonstratcHl, tJutt a mttnh f/reafei' 
p'>wp^' of -penetrntioa U jx.'-^sf s.-^td hy tlie flul-fioii!, ilS 
(;om|iaTe<l wiMi ticit of t|j« rouud-friiiit; cspriLJiiiTit.sS 
in staticiU punching, conducted by Mr. i'airbairn, 
having ehowt that althou<^h nnjre mdemtation on 
the outward sar&ce is less euily produocd by a Bat 
tJiAii hy & roand end» yet as r^ards tAorough pene- 
traticn. the poaitum is rercrsed^ and twice the force ia 
requireil to pundi iron with a round bead aa compared 
with a flat one.' 

' Jhi- rip- i'iiiiriirs inMlitiilifl l.y JFr. PaLKbIIrk jiT thr ivqui si f^f his 


MIS KXS'tlRiMtlMm. 


Tlie canww whifii af^connt for the peneirating 
power of the flat-head have already beea adverted to, 

T«TO ID Wttft iB i p M to anxc^n^ cmowR Tb^ wiios of vUdi tht 
result is piv?u atoT*, wfw nderlalceii in IS61 for Thp ruqivr! of 
invfcflz^iIiTigOif nwiflujiu:' oT wivight-iiva i^fcH uDJcCfiUiliuilpLT^iiTV, 
JJut. anoUitT BOius wda commcwccd the year foUowiajf, to aseor^tin tlic 
force ngvind to biMk 17 prqeetileB of the thra* Tuf«tl>a of »jf £rvN. 
vjrorifhf iron, and 

i'iwi', I't'om "ItH tPTxafity, proTfd to hf nhiyrf all others poeflfesed ftt the 
highflHt t;^iiiLlir.ifls fur ^ipnHtc-atkni, us vi-li as fitr resiMJinrP Tfi mpJiir* or 
chftDge of frcm imdflr hi|^ jvettortt; and in all f a ntM piItLcnlra^ 
wrought bOD *x>iih!tHl itH BcCTiElonwd aap*riarf^ orcr catt. TOere 
CHMl ln>ii va*t broki.'ii into f:Tip^i:i?n(^, wiMugbl ifjn, tJioiipli difilui'E.ril, 
^aH nirvcr dieintogrHtod; tlie iliam^ttT miglit be ilitiU'uUt.«ii bnil Llt« Irn^th 
flqnrvend fntA thortfif dtnandma, hat m ftm* v» «Im|mI* to mptiiro 
the rantcriol. 

exj'oriment* int^ltuli'd l>olh flut -fronted anil round-emleil tfliM* Hxnl 
Lliti^ dL-uioimUAUd ttwl the roumi ind lotca mote tbau liaJT ib yvt/cvn af 
mvittdoco to ptmm in tta diraelani of ita longlh : a M vUcb Mt, 
FiieHAiHN HCfOKUt! for liy tlii> licmifLphiM'H^d ciul i.i-iit»tlng Ihr force 
cin .1 -vhiMr' ]-niiiif iirf.iiii_^ t}iripLii::li 'li** Mx'iK of tli** rylinJiT, Jind llm^ Iri Tilir 
CiLM. ir^jLi, hphttiii^ off thi< xidoi ui uvary dirHtion. On blio olJu^r hiiudj 
the shot witb jtuf cwb Iuh tho Buppuzt tif t^ iriiob buM la a TarCual 
diTutioait and nqtiim moro thim dooblo tho prcssoro to cntah it, Tb» 
moAe in whlcb thfl touncl *nd ibu** Itwe^ one h.Uf ir". prM^r of reiifltAAM, 
u Giplaincd bjr Ur. ^'miuuirm by thn folEoiwing diugrumi 



If ih.^ ruundnl ^ml of tTiA ffftinder a ba milyrdud tu prt^tBure ag&iDftt 
a atocL plate h of sii^icient Blrfaigll' ^^^•'^ i^'' i-drnntn, tho opra ^ 
ibrms itself into a cone ; vhidi acting a nt<igc^ BpliCa oif thi^ parts <\ f 
&c., at lie ai|^ Df leMt nwlwji^ and Iben iOiti^ fbe 
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buD apart frota scientific rationale, mere obeeirors wiJl 
rest conteoted with the iact^ tliat whilst in ordinary 
conditions sphencal ahcFt have hithE±rta failed to pene* 
trate stoh, except after previoiif^ly brmdng and rending; i 
aud whiltttj generally speaking, tliey g^anoc harmiesslj 
off armour-plates placed at an oblique aii^W-j the 
Wfiitworth fliit-fr:^ntod piiijcctiles were not only the 
tirat penetrato iron pliit^ direttly ">pp<>sed to it,' but 

tho i-tine, arr Tjroken into pi<^w«<m the Bnrfacu of 111-' mIshIc. TIk- fWllavr- 
i 1 \ jih' <';ti.iij| ili':^ "f <'aHr-iii>n hbot witli touadod cmis Uius ttacU;^'d by 



TtH< Mine t^i!* fr^)m if^jnict hav? 1h>cji d>cvs-< n-d iu Uio liliot firitfL 
AfpiinAt 1«rga1a li ShftebmyiWR. im all iiutanMii whMv ihcy vat brakni 
I-' y'-. <. ihe eenrnil r^^ifnt took tkb Ghu of a cone oc«OTf t« ex- 

hilnU'.l lit -?n iWf *!iflerim iHh.th. 

Tin' iVDoiuvLpa amTftl ut by Mr. Faibbaihn Jn Ihe ^Jivips^r^j^/vji iVfj." 
A pr^\iL«c;ri1« intmdnl to i#ti«tnte iron, in, thtt as -flsttewd «hot oro 
Htrongf^r tlwn round or ovul. thi* Ibna Bhonld bo a cylinil''m'i(^ hoih ^rfff^ 
Jid. ji)k3 tilt' nip.tpriLil ■s'louM li'' rli'- cup Irast esljiuMa of dmjigmg foriiiH 
wliibL yiddtog up iU tuluc tu cim to \ha pUtc elruckj £o loi^ m 
'aJamant' biuMttaiMl>l^ Jtor^BMrfiMlitlMiMiMttfilitfltiiip, ftuffl- 
cionily tvnai^mraoM to bn«k iolo pucv, and anflkient^ hard to refqet 
[joveffiJ rioniprt^.^i"!!, ti-tt mil tlic Jurmt-r hi^h pri^'j^ of steel bo iiny 
lonfTfT objiN'.'l'', nlnpr icif.t-^c.d of 4flt rtr /jO/ a Tim, l]iniifj^^n!>nu?t iiTill 
hlioT, \ii aJi\ i^tLautity uiiiy iiira l# Dbt&incd ar Jilhiuh H^. or ^l. u 1ou. 

■ Sir Vrm^iAit Abmstbo^ ut a noting of the Instilirtioii nf Ovll 
Enginften, in i|iiKUnnpd tlw aOTiracy I'f iJ-^ ^tatenxeut^ lliHl no 


Ckap. m.^ BESIffTAffCE OF IRON. 


271 


tliji.t of LLem aloue, it may be stated, as waa asserted by 

^ Mr, Whitworth ia a letter to the Lords of the Admiralty 
iit October 1861^ that they 'never. In any trial, had 
Btnick 4-jncb iron-pUte without pueing throngh It' 

As regaids ilie paramoimL i{iiedtion of tho oapacity 
of iron for resistance, when confronted with the pene- 
trating power of artillery, odc rcafiSitring coavictioii 
eutvived even the phenomena of the eDcrjiuitL'r witli 
Holid flati-frouLeLi |ii ijeL- tiles. AllLoiigli IIil' mftal Lnd 
been forced to yield to the attacks of mlid shot, con- 
fidcnoo romaiDcd undieturbed in the ability of annour- 
plating to protect the crew from destmctioa by pre- 
venting the entrance and explosion of ehdla.^ 

tihot frrtm firtA ttf hw gnnti had piPTTMl fmn plAf^ four innhfin tJiink; 
but althonf^ it appnied that <m one occnioii, on firing aguniit Tongbt 

itm plnt^f; fiiur in^lLr-' tbU% two af the ibot tmvcMivl Irorh iron iiu^l 
timbnp — t\t:il nn-^ !.lm- - dl ri, A^ry sburb nrngo^ null u-ith J^i^t-r^uhd fkU * 
AMih ne ^.Y{m-r-nosr:ihud pretnouel^fnatd, aii^tiptQ thai time^ Sir VT. 
AsuRTBovo ftdsaftted that no gun of hfa awn conatmetion htd utlaSed 
.tie ccmtlitions of tLorooghlj and con^ctelj pttncluog fbrmi^h Tfiick 
\Trfiught-Lmn platps. — ^mvUv of Pret^Ft/ht^" "/ th htitituHon Civil 
Fl-ru/inffirn on the €iffUitraetio» qfjirtiU^, pp. 130, l.^'i. 

> Etcti 80 Into w 3ajmSFj 1AS3, the ronrictiAn wm nndm^ in the 
ttind* of hifli naral antbcrities. *tliat ronrnl Ih.ill'^ -utn only valuflWe 
agiiinni pljiit'il w IrTiIn GiW yai-ds; n:id iL^t sfiiUs tire of Utfh nr no 

q{(Liii^''ti til I'm/ S.'ft iLi- li^aiLTe at' (JommajuLe:' Ji. A. ■Soijri^ £, 
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CHAPTEE XV. 

FRANCE vus not art inert Bpcotator of what was 
passing with regard to rifleil sirnllf^ry, aad 

confliot witti armour-plai-jn in England ; and about the 
fiame time that Whitworth was demonBtrating the 
iu&uflidenc^ of the hitter, a French 6f-itLoh rifled guo, 
with a charge of 27 lbs. of powder^ drore a 99 ib. bolt 
thrmigh a target mpreaenting the side of the 'Warrior* 
fmin yi. ilistjiiir.i of 1,093 yjinls.^ J5ut be.=iidfH tlio hct 
tJi^it it\m-fjlji^^^ tliaugli uueijual lo resist ihr sliocl; 
of solid flat-ironted shot, wiis found atroDg eiujii^li to 
* keep out the ahells,' thero wjis yi^t another fuu.^idera- 
tion which fterved to qualify the fading exoited by the 
unexpected perfonnance of tho new artillccy. The 
aperture left wherever the flat-fronted projectile 
had cleft a way for itself throng the iron, wa« so 
clean and Bjmmetrical Ba to lead to the expectation 
that it might be posdble to plug it in action. Sir 
William Armstrong, whose matarer experience had led 

> ^atUWfe of tkt BeUet CtMrBdOa af the Bttm of CorMsncjig ott ^ 
Ot^KOHcey 1863, No, 4010. It is oMxd tlut the FretK*, MtM^ of the-^ 
TaJnoralnili^ of iron-clad veaselfi^ hare since laid down do marv. 
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him to modify prprinns opinions as to tbe penetrating 
power of project iks,' aItboii*^li impresseil with the 
faculty exhibited liy the flat-headed one to pum^h Hie 
plaTf , thi>iighi. it * probablt: thac no ^c&t, damage would 
be iiitlict*iil on ircm ship^, except by adng projoctilca 
of flLich magnitude anri weight vould crush in the 
side of a ship in$Uad of weretg putuAing koLm vri 
it'* But in oidor to jvopd Long and heavj bolts vith 
high yti\ociiSf such greatly inoreaBed charges of powder 
ore required as endanger the gnn, owing to tbe «i!08es 
of the strain, Bnlcf>s it be fortified by proportional ad- 
ditions to its streiij^th and confitiniently to U*^ weight; 
Jinil Iifnii^ Sir William rehtcfaurly c^xii*^ to the con- 
ijlufiiou ttL0,t rided guoft are Uut thu besC adapted for sen 

' Id Mnj &ir Tilum Amrvusn^ Jn npblnlBg ttn eSacA of 
shftll frwn hi* OT*n gun upon obijiH bnilt of limlicr, gave a, decidvil ]>rA> 

iVi'imco In fho uuhII tivtT th? Urir.' UiAi- UMulf iii |ir nftrrLlinp tin^ Kidr. 
* Mo Jiir H^ nhot ifl waccmHl,' h'? ftiiitl, * tli-^rc iiMy tonii' rrjisou in i.xit 
olg'tvlLva; bur. ftM rpgardi»tJie«b«U,f^ffiHatf A^^tu^ vtr^ thing ^ni^^i. 
Thn sbctll » nnscd to nqilode Hi iLe inntAnt of putfti^ Huvngh thn 

tirnluT, ami i\\p sniLtllrrthc h"li' nii'T- \ty it^ tlio mrtri' coulliLed will he tliw 

aiaj 10, 183«. 

■ Minutt* Ptveeedinff* </ fib Jiufte4^ <VniY Bir^iaeert m 

Mfi"i><d Ihftnccs. Apr^l 4S, I8fll, p. Afi- Sir Wiliiaw Hoy<], in 

ultoclicd. tu w<}rd!4 in 18I>1. Ui- was ahtf-d jr: ilw UoHm of Viitunoit^ 
C&mmttttty^ Ordnnner, 'Yfmhivntfkdt^hiLt^ycm net, that rheliruiiQfl 
mion ftrmrmr-plntcg pr^nliitf-d by hiTj^ ^\\ot wiTr worse lliri.ii holf.- in rhOfiA 
pljilc? pixHltcoi! Ii> jimull nhnr?' To vliich ]n' r»'p.L''d» ' 1 II ink not. 
lsuidtlia.t the projceiiko of n liirgc-liore goo itouJd, Jd pLFr«^jn^ the pljito, 
effWijigceUttRmouBtof dMiDage thaatheprqjactilcQf » imtU-bore gXLii. 
A JoxK^ prq'wtiiB has the diiuidnuitiigp in peiwtnting ptimf, but the 
jiOvsntageindeKlnictiffc effect.' {F'-iiinicy. 'W2.) lint Ihi? J.r.Hly 
i]i>^et0 tlie i^ucjiioo prvL'iuusly misod as betvtfta bruising with a aruootL- 
burfl aud jwTMfm'int)' ijvith a Tided guix. 

T 
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gervioe, SLDce the weight, wliidi Hppeared to hm In- 
Hiapens<ablo, wonUl so far exceitd what was held to be 
manageab}i:; in the Navy that he 'did not see >v]i;4,t 
alternative we have, except to make the gun a fanooth 
boreal 

The propoiiitioii waa startliug, ihtoItu:^ no X^m than 
a retreat from the advuoced poutioa to which acieo^ 
hEui led the wayj and a return to the mere display of 
rude foni^ cumbereomo cannon, ponderoiia missiles, 
f^hortened rongej high trajectory, enatic flight, and 
incitajied quantities- of guni>owder* It vas the etone 

' Jcurn'i^ '\f fhe Jio^al Vnitfd Srtvice Jhst't'-th». Jdiij ISJ:2. 
p. lil, AVitliin l^fl llijiufour month* ttom the limd irhim fci^^^ illia^i 
Afi^STTuj^a guvd tliiH Btrang expraMkm nf opiiuan« hh to tho j^mtei.' 
dauH^ doDP bjr a bMTj mnootit-bon Mr. VEmrourn from a rlA«il 
putfir^iil '1 an rt[fceiing in flip ' Wiimur" i^Tz^-f 

P\(^\ u 77/'' '/[.nci dp^c■^iln'^L I j f c ' ri-tf n Imlr ljut a jf^ifltA ; so tlml. in 

havAODeHvToiiAittlBakirtndiDOtfaingtfiiildMtop.' (71m«tf,6eptMnb«r26, 
TLc (-fOMiiMi OB vhidl Ib^ otci'rn-ucr' aUoJrd to by TA^ Times 
tr>f>k pltto^' ivill 1-p f-vind dna^W in Ptrt 111. chap, ir, p. -I'n. Tip-rf? is 
■Ome iliflcullj in rocoiicihlig the'opinioa thni eipfpfScJ by Wiv William 
Aww fMMin May im, MffldifliMperiorityof cnwhutttothe •Ida of 
A ihip by xhot from h Mmnoth-lMne, vich tlie fbt1'>trrTig pa&M^ in fuTOnr 
ftf pi^ii^UatJcri \iy a ritle^l gnn^ b^^ 4^>niaini"J Ju hi^ i?vlilpncii betbro tin* 
Hoiizto of Comuiona' CnmniLleo in Uaj ISM:--' I do dotap^how yo\x 
can praclmu vitii steel raond ahot m afltet amnpmble to tb« cffbct 
which tk% y» obtaiMd i^lijulniaL rifled ^t. With rcs]>. c1 ii^ 
omplojing ^tpfl BpliKrical sbelL capable of i--pcrfrat'iig Ttuii jftitp ^i, I 
oon-iiHrr i'. r ut of thfi queslioiL It is oiUy by niAac^ of the elongated 
fnrm of tlia projeetila that we cam t^ottiat m stMl iML capaMa uf 
pierdng an tittn pbte, aadit fa dd«1olh* priacipleof riding lhat tbo 
flLongfitod form oiin be adoptp^. Tn every point of Tie^. tl]i!refore, I 
con'iklcrtb ii iiflod iir,ltiaiice, bolli for field pnrposta luid for balltrriDg 
guus, ifl grcEil.lj fiuperiffic to amootb-boceil ordmun'B- I feel perfectly 
«atitrft«6, that vhenero- amnodi-liatfpd ordnance «n> brought into con- 
fliot with fif.etl ordEiJiQce^ whetiur to ihr fi*ld, or n». sea, i^r in sieee 
opflFOtioaa, thefbrmcr will iiiTunably ^muub.' Etideacf, p, 
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of the ancient r/irnpult, traDsf<?Tred to a new agent 
of prfipulsion,^ ^ Stranger hp T rtm to the art of de- 
struction/ saya the ^rcat historian of the Louer Eni- 
pirp^ in describing the ponderous cannon vdth which 
Mdnomeb IT. vainly attempted to breach the walls 
of Gonstcmtuiople, * I can discern that the modem im- 
provements of ax^Uaj prefer the Dumber of plecea 
to tho weight of metalj and the quicknen of fire to 
the conBeqneneee of a diif>le explonotu" The di§- 
itppotiitiDWit would l» in glial were the artillerists of 
England in t]n- nineteenth centnrv tn eorfternplate a 
ri'Mirn to tlie proc^-s-ses tried in v<'uii bv ilif foundtrs of 
Ailrianijple In 1453, or to imitate the clumsj device 
hy which 400 yttaxB later the Turks Hought to fortify 
the Dardanelles against aidraiiiccit of Russia. 

The reaaona alleged to juata^ thin sudden change of 
opinion yrm not, however, confined to the aingle cou- 
eideration of ^^un^ended increase in the weight cf 
t7i6 gwn> It was argued that a greats fbroe, afthongh 
one more dowly exerted, ia required to giTcs impulse to 
Lin eloiigated projev;til« in its exit i'nym a rifled f^im, 
than is necesA'n-y tii impart ixs first nipid Jiii'tion to a 
apbt'iicid E^Jiot leariD^'' an eld smooth-bore cannon ; and 
therefore that the tuHial vdocU>f of tiie latter was pro- 
portioDally greater^ ahhon^b the mmt of a mcHn pro- 
longed range belonged iocontestalily to the former. 
Kenoej aa actiona at aea are conducted cbi^j at close 
quarters, nnlike battles on Iand» which are often unavoid - 

^ PiiprrbyE. ifiLLiTr, Eh^,, on ArliU^ry. Tract. ^fx}KLil.J'«/.ru. p-47fi. 
^ UniBO£i, JkdxTie ami FaU of tie Rinwm Ea^re, ^hajL ifviii. 
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ably carried on iit groitter di^^tanrf^s, }iigh huf 'tal vdocrfy 
witL ht^avv shot wa^^ luaiBtaiaed bv some to ho the chief 
efisentii^l fur a naval '^nu, in conformity with iLo rising 
belii^f that bruituug and sm^hin;]; are more dtJStnicJ'ivH 
tban tliorough pcnetrntioii. Oa tbn wan ground it 
waa asserted ibnt if mmt bulk could be obtainod in a 
projectile hurled at a high velocity, the quality of the 
material would be a matter of indiffennice, and aot* 
witlistaadiri;: that jV[r. 'Whltwortlt had drnnoustrated 
that htiwevor (I<?iise imd r«iitly the rnaferlftf^ a special 

JKlji(it;iti<>TL i»f {'>nii is es.scnliiil !i)r pc^liotriitinri, ^:tili jis 
]>eiK'h';iH'irL ir^' if w.i^ likr^y to hi-, \\it\f ,'i|>|in\iritrd, 
Liiduss a<;coiinmii^;d with ^n-Jit * sTii;islii;ij^ i-lii^i^t/ form 
itself w)K uow thn ak'rted tvllh thfi loss ot repute. 

But admittiug fully the pammount importance of 
itiilial Tnhicity» is there not predpitancy at ka^t, if 
not ruisapprehenson, in aasuminf; that the old siDruDth* 
bore iirin^ a spherical ball in cwpahle of exhiluting 
it in a hi;;her deforce than a rifled cauoon? The 

contrary liAfi 1>rcn shown by aotunl expcrimertt; ^ and 

the tkct in e^)t;iblir>b<'fK th:it althouLrli ei cylmdrical 

prujectilo when coitvUi4;i-abl^ eJA}ngattd is inausccp- 

' Til tlio MUTPc i-r it 'li'cn-eigB on 7*f €inutrfietr''tt nf Arfitfrrf/ nt 
Oifr Tn'-Tihillon uf Tjiil Kn;::!!''*'!? id Jfi60. it. \\nn Mntwl by Mr, K A, 
CvwuiH ibnt in llic Wbilnortli pm^ m 031m' rase'i, (h<i pwyiflitE-s Mit^ 
tbo Wrt 90 eloer^T tlut upon putt'ng p. flngi-r n^<M the toiielL'lwl«i &nd 
pushing thp projrctili- ilown the gun. it- mtuld Bpriiai* bade of itself i>n 
bi^ln^T rt-ka?oil. (Prpcrrt/ingt. 1^16, p, 87. > TMs i^xfivni" fltrurtcjr, 
honi'Vi'r^ is not ni-fi>ssai^' nr d^fsiBUe. ' it tfU at OUO limt ima|^ncd/ 
rmUl the Diili« SoURii»T tot1i« Hmse C»mMO>u' Ccmmitif* of ISAA, 
' ihat B flUPOth-bM«d goii BUltf hate gmter wlndly tlwti a rifled odc : 
but this IB jui oftor vkich wi» ban omectcd Tith iDCmwd ei|inVHicc>' 
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tible of imtial velocity in so high degree aa a round 
shoe fff a bolt of the same weight only sliglitly pro- 
loiip;(.-d, yet one of the latter^ or even a rifled sphere, 
may ueverthelesa be iireJ from !i rifled piece with higher 
initial voloctty than the sphonV-il sIj tit from a. smoohh- 
bi>rc. For example, the ayerage initLal velocity ot u 
spherical 68-lb. shot, thrown from a smooth-bore 
mth a chai^ of one qimrtei itft weight of powder, is 
1>600 fib in & Becond, and tHn it very speedily loeefl ; on 
the other hand, wiUi a shot of Uie aame Aphericat form, 
but rifled to fit the gan» Whitworth obtains an ini- 
tial vdodiy of 2,200 fL in a aecondt bein^ j^reater than 
the spherical shot from the Jimonth-bore in the propor- 
i.ii-ti ot I 1 s. U lieu the projectile was Kli^^luly <^lon- 
^iitfjX ^o fii rx inlcr it6 length c<]uril to ODcti acd a ball 
IDS diameter, beitig \i\ fact a short cylinder, its initial 
vdocity was rednrrt'd to l,i^OO ftiet per secnniij but oveu 
this was still .'JOO feet per second greater than that of 
the epherical shot from the emooth-bore.' The reason 
of Ibia increaae of initial vebeity in the rified epherlcal 
shot IS that it fits the bore of the gun, so that the gayes 
generated during ezplodon, ^ich partially <wcap() in 
the instance of the ephorical shot from a smooth-bore, 
exert thoir whole preKsuty in propelliDt,^ the rilled one 
through the bajrcL This increase of velocity would notj 

■ An flaqjomUoq of the oomparafjTo inilioJ tiJoc-I j of a aplieriOHl to an 
ebiigM«dpKg«etile, viU be found In Mr. WmrwoRT^fl vsgiy to quotioii 

in tia Emd?ncs Lefcire the flfftwff of G™»hom' Caitmitiee oit fhd- 
■tii'.nc(, pp. lU^, Jiie. SirWniiiMAnHETttosc (/i'^V, 3167) mja tho 
initid. yi^locitj with a riCedgnn in quite <^ual to tljaT. "with a emooth- 
l)OE^theimg^tofprig«eliip aadi^iRigBbaiQt£ifla^^ m both comb. 
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however, be so greatinthe Armstrong gun, because there, 
larger part of force is expended in eompreoBii:^ Ui6 

leaden eurface.of the projectUd into liie man; groove 
along which it Lbs to |Ma8. Tliis force haa been esUioHted 
by William AimBtrong at a preflenre of Wderal tons 
in the case of a 12-11^ shot; whereas in tlLd Whitworth 
gun, the shot being already rifled and fitted to the 
hoTRj it may he xhiH^l amd drawn through the barrel 
'witk a sUJcen ihycaiL 

If higli iriitirJ Yulooity be tl-e only dL^^iJcnitTim, Mr. 
WlLitwijrth"'rt cxporiineuts proved that it may he. ob- 
tained more eir-. f-r-i-ULllj wiib u suitably rified guii, firing 
spherical or thi/ct eiojigated •pvojed^lea. Hut in that 
case the bore of the grm must be laigOttogire the pro- 
jectile Buffident weight, and as large charges of powder 
must be used, the advantages which attend the 'reduced 
br>re' in reganl to range, preciaion^ and economy of 
powder would Lave to 1h ^inTiticeJ, 

JliEt llii iL it rnu^t be borne in niioil tlint tlieae latter 
conditiniiH w nof coDsiHteDt with tlio advantaiTGa ro- 
lied oa iu uidinary ri£e and caunon-practice, "^here the 
length of the projectile vajieft ; being hao, or two. and a 
half £imea the diameter in the Armstrong system, and 
three ti^nea (or in special casea more) in that of Mr. 
Whitworthj according to the different purposee to which 
the projectiles are-applied. In firing these, tlie initial 
vdocity is no doubt lower than that of the smooth-bore, 
the charge of powder being- reduced, to avoid cxccwaive 
strain on the piece. Hence it follows that long rifled 
prqjectilesy which alune are effectire for the faculty at 
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once of fiUBtained velocity, flighty predaioiij and pene- 
trative power at great distiimiea, cannot lie fired at very 

lilgii initini velfK-itiea, wittioiit such l^rge charge!- as 
would eiuianLfcr tbe gun, unless if lio fortified with hUL-h 

additional woigUt of metal as to it^Ucr it uowieldy and 

r 

upm&nageable^ 

boweTBT, R compromiHQ were to 1>e made, ib would 
be found (bat very high initial velocil^eB are xmneces- 
sary ; as the rifled projectile Trw-i^tninfl its tpeed for 
A oomparatiyelf long fl^fat, diminishit^. It is true, con- 
fltfLiitly, but by vgiy minute degrees. For exumple, U3e 
ti h" it\ of :l spTierical nhrrf, firt^d from a smooth-bore 
witli ,i,ri initial vfloritv of l,*i()0 ft Lt pL-r rterikTid, lJ(^^:1^^llf■i^ 
at 400 oroOO yards about equal t^> that oftLi- riflnl shot 
of equal wrM^lir. and three diameter-* lonj;, fired witti 
an initial veloeitj of 1,200 or 1^300 feet per aeeond- 
If, therefore, for operating against iron-plate there be 
given to the rifled projectile fired vitlk that compara- 
tively low initial velocity a proper form, and it be made 
of a material suited to the work which it ha^ to per- 
form, more es|>e(;ially if it be mnde to carry ita bur«itiiig 
ehar^e a shell, tlie Mijicrtoritv of fbe rifled <)Ver the 
f^plierical sh<)t for all pvirpg.^e>, iDclnding ]x iictratioD, 
\io<"<friifs incontesti^ble. This, houwer. wa.s strenuously 
denied no later than the spring of 1^62, and a return 
to the smooth-bore and spherical shot waa strongly ad- 
vocated by their old enpportera, and accepted^ though 
probably with reluctance, by ^ offidal admers of the 
War Office, beeanee, for purposes of penetrarion, they 
had at that time nothing better to oGTer. 
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It -wm somewhat din^rsging, too, to fitul tlie ex- 
pediency of Kuch a surrender itidicated as proUalile Uy 
Ker Majofc(j'"s Ministers in ParliamL-nt. Tlio Duke of 
Boiuf-iijet, iu i-he liouae of Peers, stated on April 3, 
iy<>2, *I iififiil to thiok tLat no pbiles coulil reaiat 
rided giiD&t but 1 hare dianged that opiniou. We have 
found tfaiit they ore not ao effectire u we aappoaed ; 
and that we muat ana our ships with heavy smooth- 
borft gtifts, tbo fdutnij of which at 200 yards Is mucit 
greater.' 'iliifi opinifm was about Ihe wme time re- 
peated by tbo Secretary of the Admiralty, in the Honne 
of Ooiunioris ; but little more than t^v^■lve itiourljs 
e]y-ips( Wi'iiiv fjiitfiiT eiipi'Honce n)rrected IIjIh [m - 
cijjjtjirle cent^hision, uud in July, tlu- Duku of 

^omcrR^t fltHU-d to the IIouBe of (JorAmoM' (kt^uidiUe 
on Ord^mTMseExprntditurey^hBt what he spoke was under 
a misappreheusioii.^ 

On tbe firO, ludioat^ of this threatened abandonment 
of progresBf and a return to the antiquated system from 

* 5216. f \-t"'i'> Dufti"-.- I- vrtiir Cnr*'' nwarv, (Iml in nW Mh w k:m1s 
of {piiiu thi-' iuitiai v^Uviijr fii Uiv spbencjii ahvt is gi^nuir tluiu Id ikixy 

^uJit^Smmtl—:slo. IdomMadMit tbat I aa not lUrt it lift^a 

fi2l 7. Colonfl Dj'Hn^. — "Riit it Iijib bc^i iiJfrfrU-'l Ik t^' ? 

i>i^^tf 0/" Sa/nfmet. — It Ills iwta a&d«i1nl here, — ft»J wl^:il in vidt^p, 1 
naw^lcd ii in lh« Hfjom of l^rndn; M I wu ukder a. Bi]i>,ipj>rolijon]uou, 
We ]].ivi' f](.T iirrivrd Jit tilo kavrtedgc tbrt we 4hsE iu a idinrt tinin 

5121tj. Coltmii Diijtue. — Tbt wliale adenn^ of grnujer}' is in a tran- 
ntton »totf, jwx thtnkP 

IhtJa^ a/ Vfonw^.— Tm ; and modi ew. that v-h^n I van this yiAF 
H^kcd » l]:it ^in I appfovcd of fiw-lbe aatyj I ahljgrd to My tW J 

ruaUy did uot know. 


wiiicb for so md^j years it had been the aim of nacu of 
science to disooTcr a meoDs of escape, no one geetns to 
ha7e felt more keenly thui iir. WMtwoxth the sense of 
hiimiliatioii vhicb would l>e iuTolved in such a retrogrefi- 
fiira morement towards the pre-EaffaeUBra of artillerj. 

A letter to The Timea in April 1861, besides oontain- 
Ib^ his protest a^nst ft course sd detrimental to the 

national interest and so derogatory to tlie honour of 
pHt^iii^e, is fiirtlier remarkiihle for the unfaltering assur- 
ance of hi^ confidt^nce, not only to reaJise to the fullest 
extent &U the uxi^i.'noy dyraunded, ad to tlie destruction 
of jtrmour-phitiD^ by Bolid Bhot, but to aclutivB tlmt 
whioh by all had been regarded aa- impracticablei 
namely, to send ezplodTe Aella through the iron sides 
of ships of WOT, heretofore, .in this respeot at leasts 
believed to he invulnerable. 

To the MUor of The Timn 

SiHj — Tho experience acquired froiji recent navftl 
engagements^ &hows that, as j^^ards ahip» of war, tho 
meEtna of defence have progressed in advance of the 
means of attack at present employed^ The possei^ 
sion of an iron-f lated navy is confessedly proved to bfi 
a necesBLty ; 1 venture to add that it is equally a neces- 
sity to arm that navy vritii artillery which iron-cased 
ships cannot Hot nt defiance, 

Ir. liiLs lieeii said that ilu^ can cnly be done Ly n^iu^ 
amoiith-bove guns of large size, throwing shot of great 
iveight, which will crush in tho side the iron sbips^ 
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ixud this would seem to liave hecomfi tlie conviction 
in some official quarters. But, whatever may liave 
been the result of comparisona made by others between 
rifled gaDfl akd amootb-bores, those mad« by me bftve 
Jed to a very diff^^t'coneliiffloiL 

It is difficalt to beliere that tbe ezpenetice of nfled 
gtins in OUT serrice bag led to the adTOoooy of so retro- 
^^rade a step aa the readoption of the smooth-bore ia 
preference "to ihe rifled guns, which, with elongated 
projecti fes, made of the proper sliapt? ^nd iiiiiterifi,!, aud 
having tlir reqiiisitc velocity, will always pruvc inoom- 
par.ably n^orLi effective- The object to be el3"ecttjil ia to 
force Hii entrHiK;^ iLroiigli the uhip^n wrougbt-irou side. 

r 

To attempt to do this by iirmg ccLat-vt'on projectiles, in 
the vain hope of making the weaiker material oTorcome 
the stronger, le manifeBtly absurd. Xo one vould use a 
cast-iron punch to perforate a w>Dghtaron plate, bot 
would the head of the punch be made spheri<:H,h 
Wroiight-iron should not be attacketl with a metal in- 
ferior or only efjual to itself, but with a melal diiperiiir 
in strenjrth and hardness, foraied ijjto ^hapc suited for 
penetriiLitin, and propelled with the ri.'quiBite veiocityi 
To have recourse to huge lonQd-sbot to smash in the 
fthip'H sides ie like employing brute force and neglecting 
the aids which Bcienoe and mechanieal experience have 
placed at their dlepoeaL 

If 1^ &e uae of properly adapted proje^Ien we can 
malie the iron-«ided ship vulnerable without employ- 
guns of Inordinately increaaed size, we shall in an 
efficient manner restore to atUck its supremacy over 
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defence. That this may be <fon« Iconjidenily assert, 
and rtiy exj/eriments justify in stating that not 
only solid, Intt also hoUow fiat-frorUed prqjei^le3, 
cwpahU of b&htg chewed 'with exj^o^^ or oombustibU 
compoimdSf may be fured through the new iron^lated 
vessels a* mte<A greater nvnffss than those a* ttfkich 
th& recmt action wo* fought bebwem iAe American 
vessels. 

When my nfled 5J-fnch-liore gnri w;^s offinijilly t^ried 
cigatiist the urinour-plat^s of the ' Tniaty * at the Xore 
(see Tiie TimeRo^ May :>8, I860), every ehot that, hit the 
plates penetrated through them, and the ebote that were 
picked up between the decks, after pawnjag through hnth 
the iron plate and its timber backings were foimd so 
little injured in the rear part that I have no douM of 
bdng able to fi/re from my ffims hoUovt-prp^ 

jectiles that wiU penetrate plates &idcer than tAose 
of the ' TruMy: 

Again, there is a mode of attacking the partially 
plated hnll of the iron ehip which ought not to be 
lo^t hi^ht of. 06ii(^ vJcpenuieiitB made on lioard the 
* Excellent ' liave proved that my fiat-firont&l projec- 
tilee, after being £red throu^ji oa mxich as 30 fL of 
water^ retuned great pmetrating power. Iron ahipfl 
are itsually plated only to a limited depth, and flat> 
irented projectileE, as thc^^nll go through wat^, ere 
capable of inflicting g^reat injury, both by damaging 
the prapellev and hy piercing the side of the skip below 
the v:ater -line. 

These are points bearing so directly upon the question 
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of what will be required henceforth in naval warfare, 

that I tbiiik llitty Cfill for carefid cODflideratioii. 

1 reiiiair}, Sir, 

Yuurs most obediently, 

Joseph Wuitwobih. 

IawIuo, PfDtou'a Hotel: April 4, 1651. 

Near the close of the aeaaicm of 1861 a motion was 
made in the House of CunmujuB 1^ Mr. HuBsey Vivian, 
M.Pi, for the appointm^t of a Commitfee to eu<|uire 

into die uxpcOicncyof superseding the Enlield riflo and 
]m»vuliii^; the Dritislk jvi tny willi a more <-ffici€tit w<'a|)ctu. 

iiKirioii ■luHidnivvri on llie JissurAiir^- bv 
the Prime Minister, that the wliolo siibjprt sboultl have 
the prompt iittention of Her Majeat^s Oovornment, 
Conformably with this promise, Lozd Palmerabon a 
fRw mon^ later^ accompenied by tiie Secretary of 
State for War^ went to Shoeburyufwo, and ^tnessed in 
person the piactice with t^e 'Whitworth giinit. 

Amongst oth^ rcsnha of tiiat Tte!^ was an order 
to Mr- Wlntworth to prepart; a ^in with a bore of 7 
inebesj and caicidated for firing- shot or sbpli wei^hinp; 
150 puniidfi. \of,ha.Ting at thnt tiinp nincliinery al his; 
own works at Manchefiter calculated for the productioQ. 
of oidnoikce of so large a e^bre. Sir Greorge Comcwall 
Lewis gave instmotions that the gun ahould be made at 
Woolwicb, * according to Mr, Whitworth^s principles and 
under bin direeUon^* In drawing whieh he pre- 
pared, Mr. Whitworth, took the precaution of inc^^- 
ing the weight of the gun firom four tons, the w^;fat of 
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the then seFen-inch service rifle*! gnu, to eeven aud a 
half tons; and of distiibiiUng tiie metal iu uniform 
layers; that is, in hoops of a nearly equal thickness. 
Some of the detfuls of conetruction were modified to 

miit the resrhiirces and proceases of mnnii&eture puTflu^'d 

H.t Woohviiiii, hut the priuciplc and the original outlines 
andcp^cDtial features of the dcsi^n^ weie preserved ; and 
the guU| a muzzle-loader, was eventually made by Mr. 

' Til*' rrri^iiTrLHtrtrLrp& coDnG^ted villi llirt mnkin^ cf this Ejuvi: rise 
to & di&iL|{rL!(MLbLa cuLtrovetayf lite |iardculdra of which, were ]QTe^:i- 
gntfld hj tlic t^nuR^tifinr fl0 JJow of OemtHMt <m Ordnmce, April 

IHCI. i'[-3m tho ijK'i.ltni r>f Hu- j; jri ■i. ing made at "Woolwich by an 

(ifflii r- M.luirdinjifc in van'.z to Sir Willlak AiULSTiiu^ro, aiiJ uul of 
EL mFitcrid (jf vti^cLi cUimu blia ii£i£iLcatioi], i£ vaa alkgir^d tlmt. 
vMlit the rifling -vui on the tyttaai peeiller to He, "W^dtwohth, the 
gnu WW 'cm Armstrmff ffwu' Tha fkcCe u above ottted ttoto nlied 

on "byNr WumvikriTn tDaawstSntr, -m thi' <«nTTnrVs iluit If in rrjilify 
br<'M TV,. 'ill' iLc-'.in! my Jt> hiH Own llmwmj;s; in «]iii']i lln' only dmrgi'H 
adiiilLUd "vvrffj iIltf cvHult of coafefHiiceri in wJiich tli*^ moiliflciidonH pro- 
posed by Mth AvTfKDarm von diwDind and mutgHllj sgned on betm^ 
ihnt gflntlprrmn uml Mr. Hiruus iTic pmiu-.-irf Wr. "WKivwojtJ H. jiiulwurti 
Piilmiittrd rfl KnA flnaUy approVLrd hy Sir. WflirwoRrp Jimi^fJl. Tho 
Ordnance 8'dtu.'t C'^mmittte (who fire 'Ji*: officijii ddvii^irrH of W&r 
Deptfrtriieut) had imfaappitj committed tJinasdrcB in this matter by un 
opinion farmed on imp^rtVct knowUdgS of tha Tactg, and exprea&pil in 
terms liiglily nffenaivc to !>Er, Wun-wtiHTfl. TLf npi'ortiuin nitTinfiof thcf 
House cjf Cijnmicr."-' Ct;iiinnltee aflSBilrTd tacili^iw for yfltt.rta.inijig thti 

facte, and aftn th(» prodni^on of the complete coErcapondencB, and the 

illficitnFiiirL' of whole cirouui^Ir.nocftl^lliG eiaminatiuu i^f all thi^ parties 
foni'prntdj th'' ^fjileinent of Mr. WirmFonnr wa!! ronli.-iiiiid, aad it was 
^jhovvn thaij not withsta lull ng tho nature of (lit' mrAai GiA cf wliioh fh? 
j^Lui waH nnaToidaHy mannikccnred, iriiich rendered nodlfleadona in 
detnile inttiepenBeblo, it wee made aoeovdti^ to hiE own d<^eiF?n, atid u 
neaJ'Jj oonformaVle to i[ tbf circDinEluiKc?s adraittcd. Ifr. Wiiit- 
WPRTii'a a|ifrcht:n^cinia ijf the iuaibilitv of tJie nfild-^l ^^>il to auatoia thn 
strain about to \ic apfliudtxiit^ere unfortnnatpUjiisrified thewiolt ; 
thp gun iftpr ft very Hbc«t nae elbibitiiig a flaw sucb. has rendered 
it expedient to fire it witit redneed ehoigw of povder. 
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AiKlmoiiaBDwlyaswftApiaetLeablein ajn&rmity with 
Mr, "ff hitworth^ drawing- Tbe fimt trials wHh it took 

place at Slioeliuryufiii^, in September 18(52, in order to 
teat llie power of iiat- fronted shelb to penetrate armour- 
plate. As Hbella of every tk-scriptjon tlieretofore tried 
hixd uuiformlyiaiLed, being either broken into fi^iuenU 
by the concnsnoiij or else burHtiiig on the oiitgide of the 
plate, without any otho- effect thaa that of disoolouring: 
it hy the explosioiij expeotelioii, ootwithBtandiiig the 
^uiotconfidoQGeinatiifeBted by ^.Whitworth^vas diffi- 
dent 06 to the obancra of hu succewi. 

And here it its iiucewwry to advert to one ouriouB 
p(;(.'uli!irijy .}f tiie Wliitworth shdls — ilmt they mplode 
ifrUf'i'f II. fn-"'. Ill all otherri the fust; y-ud it« pri)per 
CoudtructLon ure ma1t<^n» of the deepe^^t solieiuide, ?i3 
iiponitH i<piition and the nice calcuhUiou of the time to 
be occupied lu itH oombnetion, dependa the bursting of 
the mtvBilf) at the predflc moment when it should reach 
iti destination. Kr* Whitwerthj however^ die<!0v6red 
during the expo^menta with his fiat-femted nhell tJiftt 
wheD striking with hi^ vc^ooity it snddenly encounters 
the iniii pinte, liejit is generated to enrh a degree as 
to t^xplode the burfttin;^ cbur^e withiUi 

The caiiae of thi^ evolution of beat has been ulrearly 
eicplained;^ it is generated bv Lbc disruption and dij^- 
plaoemcnt of atoms in the metai occasioned bv the 
peroiiNtion between the projectile and the iron plate; 
and one of the difficulties with which Hr. Vn^itr- 

' Si>e n'l/i; P.irt iii. ctuip.uL p. 2CS. Set aIw- ProfcsBoc TTJii>Ai.L'a 
Lecture qh Ufoi cottddtrtd ^ a Mods of MBttop, pp.7, 44, . 


T 
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worth had to contend was the teiuleocj of the diell 
to eTplode on the innUnt of stnJdug the pkte, mi 
before it had yet sacceeded in pasaing through it } wast^ 
ing iU force inutTAilhigly ontdde, instead of bnrstitig 

lifter efifecliii;; jiii i-ntraiit'c within. To t'DitiiUTnct. tliij^, 
lie ail"pt<^d the ^iuijile smd fliK-resst'<j| rx[)C-Llieiit iif oii- 
vtsKipiu^ the gi:iipnw^ier in one or more plies of ridiiin;!, 
before enclosing it in the chamber of tbo ^Lell ; thim 
interpoisi]^ a slow conductor between it and die L^alf^d 
met&lf 00' w to delft; the eapioaou till the ahell tbould 
baVe iKuued fairly within ^tko BbijA Bid& 

Externally, hie flal>:frt>nted ahdl dlthxs in no per- 
ceptible degree from hia flat-fronted aolid shot of the 
sosne fotni; the ^unjiowJer, i|i a fiftnnel envelope, 
is placed in a e>nitnii[ti cavity in tlie sijcll-cuiie, aud 
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mEKie secure by iirmly st-rewiDy on one end* The vast 
importanceof this novel construction will impress itself 
nowhere so strongly as on U>o minds of those fami- 
liar with the oj^nJling i^rcninstaiices attendant en the 
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accidental explosion of shells on sMp^Kmrd ; the ic9uU- of 
incaotiow bandlii^ or imperfect rtow^e^ by which the 
fuses have become ignited.' The Whitworth, ext^mpb 
from this liability, may be piled like mlid shDt> or even 
let fall u}>"">n the <leclc, with no risk of explosion. 

The first esperi men ta with those newly invented shells 
extonficd over two Ony^, heL^incinff on September It!, 
and being renewed on the Si^th. On the first day the 
trials were juade from a raage of ^4X> yarris, which was 
afterwardB increaeed to 600; and thia on the second 
day was extended to 800 yards. 

On the first day, itiimediately afitnr the tiial of the 
HoraiUll ^iiu (t^ which reference has been made in a 
former place*)f the VTiitworth IS^poimder waa flred 
fVoin aOf) yards ajj;iLin-r [i \i\v^i-i formed of 12 inches of 
oiik covered by 2 inoin s nt' iniii^ :t tbkkiff'ss whirh the 
fuilure of all prcvlou?i uttfinpi^ with shells liad led 
other European govemrafinle aa well as onr owtl to 
regard aa a fiutTEoicnt protection against them. The 
illu^on wuB effeetoally diaflipated on liiis memorable 
oecadon ; as the first shell passed complcstely through 
the terget^ and buried itself deep in the sand hill 
behind. When du^ up it was found nnburati a re- 
flulfc attnbnted to the too great thickness of the flan- 
nel h^^ in whieh the gim|><>wder was enolosed. One 
ply \v;w therefore removed in the nest shiU, whieh 
like the former one, penetrated the armimr-plate 

(if shdb to pffivejit aecidviiliil igrutioii. — Ifttvid Guaatry^ kiA. vul 
28S. &c 
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and the backing, but exploded ia tbe r^'ir i^f both, 
jVt> hollow projectile had ever hcfm*^ jfOMed unbroken 
through more than one ivuA of tm»ti£fAi ivo^ The 
dreaded problem mu tberefore solved, and shell for 
the first time showed its ability to aiTecl a lodgement 
within the miul defences of a Bliip> 

For the praotieal pnrpoBes of war^ the deduction from 
tlie grave fact thus t?stablisliGd "by this snjuH pi(^c(; of 
ordmuLV, a.s to tbo viilner^liilil.y of iron of ordinary 
tliickmfHH, wiis chiefly importimt as putting jin cud to 
the imagined safety of guu-boata in shallow**, and of 
iron-Hji'l vessels iTitcnded to navi^te inland wEitcrE, 
the dmtt of which lendnrs them iuoapable of oarty- 
ing heavy armour. Thenceforth it became evident Umt 
land forcfs moving with oommon field-gons along 
eoaste aiid liver banJcBj would ba competent to cope 
with BTich amn-ilA-ntft, 

JJut this rt'^fult, unforeseen ;m<l fiiHmntiHrtinj^ ad 
it wa.-i, was Hur|>a»^j^<'d by whnt folJo^rcd, The si^^ne 
of action was t rari^fi.Trcd to another t:ir|;ot» in inikr 
lo test Hi*^ enr^tttiUfT between stronger aniiour and 
shell of kirgcr nze from a gun of gruuLer ctilihre, 
A ^liitvortb 70-pomider (bat wcigliing only four 
tona) was next tried ^jaii^ a box-target Beven feet 
in l^igUi by four feet broad> made to repreaent a 
section of the uda and interior of a ship. The iVont 
was of WTou^'ht-iron/fJur inches hi flucfcnfflft covering: 
nine iriciies of oak, and three feet behind it the 
bLw?k consisted of four inche;^ of solid tiinljor faced 
with two inches of iron phite. The shell, which weighed 
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upwardt^ of 68 lb»., wihh a. hnrs^ng charge of 2jflbs>. of 
powder, was fired aa before at SOO yards. It paasecl 
nnbitiken through Uie armour and teak, exploded 

ftgaiost tlic plate VrLieh formed the battle of the tarrret ; 
iim\ hiirsLiJig luLo large pi">ccs, it drove oni lite sides, 
sliattcriag tLe timber and iroa of tiie bos-tai^^^et to 

This startling result, it is to lie obfierved* was 
obtained by a gun of no unusual dimeuflioiia^ beiD^ 
lighf^ tJian an ordinajy BS-pounder, and mih a cbarge 
only one-eizbh the -wmghi of the pr<tjectile. 

But the question still remained whether /t^ laches 
of iron would suffice when /our inobes had felled, and 
wlietlier sfifptj would be inmired by mcrenHng tlu; 

(listaruc iirv'rinil ilVO huTldred JM.rit^. Tlii.-: iiioim nlriUH 

iflsuo was tnoci J^ f^iw days latrr * witli lJn' s;uiir jciiiili, 
but with a &till more powijrful ^m. ihv Wliitwortb 
with a eevcn-incb bore mEule at Woulwioli baiiig now 
ready for triaL It was about twelTO feet Long, and of 
the calibre of seven inches. 

The target on thia ocoaaion was a new one, the same 
^^^st wbich the HorafaU gun bad just before been fired, 
twenty-one feet in length andfifteen feet high, represent- 
ing tbe 'Warriors' side. Behind 4^ iiiclieflof armnur- 
platCj there were eighteen iuehes of teak Ihicd with iron 
^tha of an inch thiok, the whole supported by uprigJit 
angle-iroua at intervids of a foot and a half. The gnu w^s 
laid at the distance of 600 yards, and ailcr a tew shots, 
to get the range, the grand trial bcgan^ tJie particulars 

* Sep'tmLcc 25, 1662. 


1, Plwt before Im ii^ fltrf. 

2. Afth r pii''>iiJi: thi»Tiglj 4| in. of iron plate. 

■I. PiiTti of in>j fiMft-d out of llii iron plafo by Ihs Moir, 
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of which CiijjTiot be hftti r (U^stTihed tlian in the words 
of an ovc-witiipss in commattiGitioa with the Triiws: — - 
' The hi'st experimental thot, a Hol?d hexagon wt^ij^liing 
1 29 lbs., w-dt^ fired wiih a eharjife of 23 Its. of powder, 
the piece being laid at lialf a degree of elevatioD. It 
struck Uie left centre vniAin an imch of the spot 
at 'hohiek it tvaa aimed, and at tbe instant of the tremen- 
douB coDcm^on of the m^ls, a bri^t sheet of flame 
wan rnnlttHfrd, almovt as if a j^in had been fired from the 
target in rpply.* The ahot |»iMsed oounplctcly through 
the ariiuiur-plato, ahjitf^riDg the l^^ak heyond into 
mlLuU^ i^pliiitors. It sinii^k full up(m one uf the lll;l.^^ivf' 
vertical amfle-ironSj whicli it tore in half ii« ii it hjid beca 
papeTf driving the ^^crew-hults and rivew in M dm:o- 
tiODB. * Tlie shot, however, did not puss throi^f/h the 
target, bnt remained bniied io tbe teak with it« flat head 
resting against the broken angle-iron.* Bnt the frac- 
ture it made was much worse than a mere ponetratioiti 
It was fl ema^f not a holfi; find the Inner skin of the 
,^]iip wjif bulged and torn ivid*'ly in iijn.nyp!nrjHK,Ro tlmt 
in the rii^o of an actual Toaael, '^iifb n shot strikin;;; <>ti 
the water^iine would hiivu made ;i leak that uothiug eould 

^ i^io nn -i.'i'tui if iif ihi* plirp*tnifjiiii., ut-ff. I'lirt- III. i-lia't. iii- 203. 
' PrujtLtil:* ot' ln>nn>gciiwaft as uaedhy Ttfr, WnmroHm, Jii^ldoiu 
loH ^Mir ihrm in poMiiig thnrnffh iran ploto. They a» fivqiKntl^ fb 

iiiialLefcd ai tft bp ihTr bt-iiqr f irvtd ^^utt from thf mmr fpin. 
On iLii' wM-lf n thf froati*':is Dattciifl L_y the* rollisipii, ibi' •■ifect of 
whlc^h is .xlnljiti d in tlie uupTTLvmg wliinli nofccipunice iJiis page, plum- 
ing th« Ggain <if the sW lwlbi« Mnq Aivd itfl ippMnncw uftCT- 
wards, wh«a it !?hort«nHL or, as i1 is tcc]j:Mi-^ll; alkid, U]'.' 
2•^f^ in flips Tiv l"hr blnw ; kfirc'tber whli « tI^i' iff the pIUQ dllVan out 
of the solid urmour-pbte in a pBitflA^.; thrtrngh- 
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fitop, ' Aa regards the effect of these Sut-fronted shot 
on iron ^\\\])'^, tliis expt^rimeDt was ccuelusiT;-. Siicli a 
miswilo ;^^';lillst a woinioii ?]iip w<niM h:tvc ^'onv through 
both skies, mEitiinj; ;t ckiiii ho'.o little 
damngo; but the iroa, withuut prott^cting, otiered OQly 
Btifficient reKistauce to make the fr^turo, if below 
the v&ter-lin«^ ftn irremecliablo iiiiechi«C 'The next 
experimfint ym witii a loaded with % IW 8 ote. 
of powder. The total wdght of thia projectile was 
131 and it mu fired with a charge of 2d lbs. 
of powder at the same range oiu! elevation as the 
nhot^ The effect fwtounded everyone. Tht' prHvious 
stiVid »h''t lit GOO yards wo-s, fur Wldhvurtli, hoLhinjf 
vcrv < xti:in['f!in:iry ; hut t-j ^ct ii tliiouL;li the 

target !it the sinie rmge wns n^^j^rtii'd its ahii<ist jiii 
imposiiEliiliiy. Vet the ehel) went coiJk|Jetelj' tbruugb 
evfsr^thiogr burotiag apparently vheti It eoeountered the 
last rosietance «r the iimer akin, wbich the explosioD 
btew completely awAj; setting on fire for a moment 
the timber at the baek^ and sending the bits of shell 
onward and over what, had it been the "Warrior" herself, 
woiil'l Iki ri her TOaiu-<ltK;k ; and, therefore, right 

into the midst of ii«r cre^v ^ 

> 7jb7tiMf,fl«ft tt, 18A9. A»tt ialcmic* ften Ifce mofci «f thn 
Aa^y^ STfe llatM n J?.. 'In our humHl'^ jadg»«Dt^ w tiiinktfwt In tlw ^nil 
jl^iis fijtw/ oarrjlheday ; forwhili^il.irc > do limit lo tin Fini'iij.'l wci^ilit 
i>f Iho nnlitanco which. Ibrtiflmions or even nhipd tiu carrj, Wivr^- is a 
most dcoidnl liiAtt «hiAMtJi^ouig IrigatM «a nppwt^ft limit AthEch 
ytn hnve^lly cettekwltff iwloedv* JMTDQot nverpn^^f^l i|, in tho A j-inch 
armmi" Mj<>rT^ no^ bnirdin?- . - ^ ^ Th^i ""Wj-ricT," witli ii« ii iiifh^n 
of iron utid «?ig]ito«a iDch^n of trak, hu bfon IrLrd aud rEuainol in- 
nlnenbUv t^l & ^cdal iMngDiuBt— the IMimiiHbc «moolh bon 
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On tbo same occaBion on wMcfa theae occnrrencoe 
took plac^ the trials were macle of the great KorsJatl 
gun, which have been described in a previous diapter.^ 
At tlm c'lu«e of the daVs proceedinga, one round of 
solid outtf-iTon shot was fired from a 68-poimiler at 
200 yml^, imci the cuj^'Viiving which accompiinies this^ 
KiJiibitfi tho cnTniiiu;Lt,iFG daTnajre nifliitt(^l hy Mils 
anticniated piece of ordaauce compared w 'lih. tl^e 
cniBhing forcie of the Mersey forged gun, and the ftwit't 
and penetraHve power of the Whitworth. The ahallow 
indentation at the left-hand' oomor below^ ehows the 
feeble effects of the smooth-bore 68-pounder ; ' the 
uleanly-punched holes to right and left of the central 
plate are those prodnced by the flat-fronted i rLiJeo- 
tilew from the \^'lllt^^'ortll rifled ^^nx- -whilat the 
hideous gaahee between^ mark tlie destructive effocta 

muale-Ioftdtt* Af Sir Wujaah AmDnoaa— wu tnonght fl^nHblt(Atti! 

the ptn vnm drtirv^tii Ijj tto he^ivv di;*rg«> usoJ to cnnMo it to 

tEtrju^b a auiLiisLr tiu^t^l. puaily an if it waa nim-h riiiiuiH. TIih 
"WltitwCTMi Ifi-pannder hu sent aAfUB tlnuEigh inm, irbioh nntil aow no 
fikellfi hurl ;i5(!i'li'd; uiid his 70-poiindi>p^ ahfilla throngh Ottt BnJ ironcmch 
indu'i r.ii'^'k, iiiui I" citwa all, ycstad^ h;* liO-j^nnjutlej- tii'tit 
Bhellsi Kvi-ii [ij'OHffk tlic "Wumor" itaelf: . , , , Ah a giiuaml priiiuiple, 
however, oar own ships m mml>iMit'bl<> lij tiin gmw of otli'3* navLCJi. : 
tlu French etmimT/i'i^ no more ^Fbct upon thorn tLuii l.lii. Arniscnnig;; 
whilst the ATM&i'icuii TMhl^T»'n Ihmv? ^mly ?|riorii':il si i ll, -w lui']! iirr, usr^- 
legfl rijfiiin'-r iron sidh'fi. Bui. know ^m. jflefflrdiiy s esf eripn(;e, thjit 
a gun c-An he made to pi*Tco an irvti wliip; arid th*: pitint now i»s which 
is tbfl fC^ that pnrpOM? The ArmBlnng ia out of the quHttoiL 
Thp rnoriiLoif mnji'", ^^iral amr-Liwj, &iid i^ribE y de^tnu^^ve eSec^ts of 
ita i^htU. mii^l, till a boftcr gun in these rpi'pi?''!? is invpulod, jil^uys 
loj^ktf it Ifue of the main dfd'encH of our fLeets aad. iorts, and a'boYe all, 
oxtt beat gun lor land uncniw, bat af^ainrt mm ship* it 10 eunplj uwIcm,' 
J See Fdft IL dup. i p. * Seo Froniis^ec^ 
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of the poiidei-t>u3 wphericaJ hMs fium th^: tnon&ter 
Mersey gun, by whif.h also the an^le at tiie tup of 
the tnr^tjL lo the leit waa torn away. 

Looking ba^ to tiie eveoitB of tb«s day, the great 
merit of 1^ WhftworUi shell consiiita in iU nmplioity, 
and tbe saitability of its sh^ to the work it hu to 
do; and in the aacceBsfal treatment of the hoxno- 
geueuTiff metal of which the ehell is made, ro ah to 
I'cinlir it in tlii.s new form capable of pimctnitiug 
wrt>uj;hL iiun without up on the tir.nt con- 

cuHsioiu Tvikt^ tliii ahfft, iht -shell drove bct'in'o it n 
contoji'ted lump of iron, *^mjushetr out of the solid 
pl&te, and weighing upw;jrds of 30 lbs. 

Another remarkable ieature wns tlie comparatively 
small quantity of powdnr which produced such prodL- 
giouB efTectH. When tiie Armatrong gan penetn^d 
tlie 'Warrior' target in the epringof 1862, the charge of 
iSO Ibfl. wae so great as to cause die dmtnictioo of the 
gim; tlu> Horsfall coiisuMif-<l 70 Ibs. of powi3nr, and it 
Cfime to be re^^iirtlcd us a settled matter tliat sojiielliing 
between 40 lbs. uwi 5t) lbs. of powder were jcquired 
to Bend a shot throni^h four iiK^hftH of iron at 200 
yords. The WhitworUi bolt penetrated at 600 yards 
with a cbuga of no more than 25 Ib^^ a r^^-^ult 
to which the flat^cmt was mainly eonducivc. ' Mr. 
WMtw<»rth^'^awriterin S^Sakti/rdayMmmt^h^ 
thus removed the ultimate limit of artiillcry power to 
double its former range ; for all tbo seriona diffleultitiat 
whetiicr \n the onginal construction or the netnnl use 
of ordnance, resolve themselves into the one problem. 
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of EDftking a caonoa heavy oioiigh, or rather, making it 
stroBg enough, to l)ear the expbdou of a given quantity 
of powder," 

Opiniau was stilf <liviJeJ as to the conaequences of 
the d^iiiia;2;e so iuflictcd, notwil h start il 10*5 llie uoiifident 
lelicf t^xprL'Hscd by The. Ttntes, that the aperture? 02iciie(l 
hy the paesage of tho thot through the target would 
have caused an irreparabTe breach in a veesel if strur^k 
oa the wator-line. Whiiei the nugoriiy participated 
in tbat conTiGticaiy there were others 1^ entertained 
the impreeflion that a hole ao nearly gymmtdrLcal might 
Btill be rendered water-tight by appropriate plugs, 
But even admittinij the praciicahility of so dealing 
wirh ;t injury of this formidjilJe charact^^, and 

with Qiiiiii^irv fiu'ilitie^ f^r repairin<; it, jt Htill remarns 
II ^ravt? <|U*!.-tE(irL \\hetht^r in Ihc' hait ;uid excitemerit 
ui acUun such fvpodit-uU e-*idd be applied with suffi- 
ciettfc speed and erticiencyto thu number of such whot 
hfdos as m^ht bo produced by a aingle broadtade. 
The American^ who are by bo meatu indiSercot epcc- 
tatore of what ia paaung in the anenals of England, 
have adopted the latter view; and their presa, echo- 
ing the opinion of their naval auth<Hittes, ftuyn, 
'Great, indentations and extensive fractiires are not 
such fatal disasters. A mere chosiu iu 11 wooden wall 

' Baiwrdny Hfinrw. Od. 4, 1862. ar.Ijc»:iaTOnJnR, in fi PriprP On tJu 
Conetrucu<mofAT6iikrjf,itM^hc^iKiheJav\itaSimto£ Engineers in 
1S60, bUtedvith perfect AMlfflejttutt'tlu flHt pCilat latiUMWn«« of 
QttOHiji and thtt whitk Knuta iU Jktat^ 1» Uw conttndioD of a gaa 

of Guffiflient sl:ri>i^h fo ciitb ind ^v^m the almost force of ibc csplo- 
flive pompQimil wliirb mny hf-. Jised ib it— in otlier voxds, a gun wbidi 
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would not have put an old frigate Aorg <fo eomboL But 
■when ft broacbide of shells, chained with eicpliwiTR 

m:it(;n?ilii or molten ui -t il, i;els iuto the bowels of a sbip, 
tljroii^'';i lu^vor sui/li sni^ill ami ueat liole^ in her annuiir, 
afTiurs iicgiu to be rierious. This is not the work of 
largo bort^s find low charges. It can omly Iks itccoui- 
plifihed by liigh velodttes — vdot^ 'rnextnn poTJuder — 
and powder m|uire» enormous straigth of gun/ ^ 

Aikother and a more serious exception vas taken, to 
the inadequacy of tho bursting ohaige enclosed in tho 
ahcU, which, being but 3 lbs. 8 ox., was retai l W as 
insufficient to rend tli9 metfll into such a multitude of 
fraLjTiirnts ns in illfl'use the widest posaiblft Lavoc- But 
ihvu- i:s uotbincr lu tliis ol»j*vUr-»i t\mt w not sujJCc^ptiblo 
of n^moval, by Jiltonn*^ the form of Ihc projoolil** so 
to incroiue the dlmensiuus of tlie chamber, or by 
aubstituttTig 8ome moni powerfully ezploatvo chemical 
combination, in aid or in lieu of that now in une. 

Comparisona were likewiee drawn at the moment 
between tho resistance of a few square foi^^ of iron of an 
alleged inferior c|iittlity formed into a tai^t, and filed 
immovatily on land, and that of an iron-clod man-of-war, 
tbe breadth of who^c Bklee contribute to the Rrrongrtli of 
all (ho ])artf, iJtid derive Bome i^up|jose(.l julvaiiJ/igr- from 
the vieldini^ medium iu wbich thf V(»ssol lioatfl. 'I'ho cn- 
counter I it'hvceii the American iron-claJs, tlic 'Monitor ' 
nnd thc^Merrimac,* was ^^kcaled to aa an illustration of 
the still unconquered ^durance of armour. But wLat^ 
ever weight was to be attached to thene viRwa, they all 
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pconted to the necfssity cif Jarther exparim^te, and pre- 
oifataney ivae deprecated in pronomiciiig any judgment, 
or r^iarding the lato tiiftl as dc^^dve of the contest 
hefween arUllery and iron. It was very fairly rcprc- 
seDted that iii c.vttry previoll■^ insbmce the -plates in the 
tJii'gct£.pmctiHi^d upon had been L-onsidemhly lrgli(.'r than 
tho«c in Komo ship,-' la ttctual use, and other vossols 
were then in process of conetniction, to be coated with 
armniir,;Ev0 amd a half inches thick, whilst tho heaviest 
plate dtttroyed Mr. WMtworth in September 1863, 
was bnt fimr and a haif indiee. Besides thia, the 
qneBti4m of nmge mu still nndeterminod* and fresh 
trials were demanded at a greater distanoe than eren 
*iOO yards. 

With the latter demand Mr, Wbirwivi-th in n. li^iti-r 
to Thi Trmcs,^ ^i^titi^ d his cordial assent, coupltidwith 
the assiirauue that his gun,if teeted under conditions as? 
trying m those in ordinary var&re^ would penetrate 
stronger defences at greater ranges than any yet tried 
at Shoeburyness. * But I would ask/ he continues, ' as 
I think I am entitled to aak, that the trials be so con- 
ducted as to be no loi^w a ehai];]^ on my private 
resources, and tiiat theyshnufd be cnrrieil on at fmch 
time and place as not to compel me to make unneces- 
aary aacrifi i^cf^.* 

These rcnewt-d expcrimenta took pljLco at >Shoobury- 
ness, in November 1862. The resisting; power of the 
iron employed in ptevions instances haviug been proved 
to be inieriory a new box UargjcA ivas built for ths 

« Oct. 11, im. 
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occasion on the model of the 'Warrior/ but ia 80me 
imtiLiLdaid shrongf^r. The truflt wm ccimpascd uf three 
iirmour-platea, range^l edge to t-clge, the npper one Ijein^ 
/out (ind a Judf and the centre and lowe^{t one ruLLer 
more than five inches thick, i^ith teak backiTig, and a 
akicpf {tiiBofuimohof iton. Tbc'veigbt of th« ahell 
waA increafled from 131 lbs. to 161 Ibe.,^ the borsdikg 
coutente from 3 Ibe, 8 os. to 5 lbs. of powder, and the 
ohai^ witii wbidi It iued from £5 lbs. to 2? Ibfl. 
Mr. WTiit^rorth had wished the giin to be placed at a 
nui^'<_' of l^OOO yurd^i, but a frentlt man who^t; hciu^o WQfl 
contiguous olijf^ti'd to ^iiCb diiij^^croun pri xiuiH.y, and 
a position ^vas oUiged to be ta^n at 80U yurd^ Iruui 
the tiLfget. 

The intexeKt of the occBnoa atbaeted a more than 
oidinaiy number of acientific and profcsdonal spec- 
tatorS} the Lords of tho Adioiral^, chiefB d the War 
Department^ and members of the InBtitutLoa of Civil 
Enj^neers; The morning waa one of unusual bright- 
ui*ti !iud befinJ;y, and the clearness of the itir rendered 
every minute object difttioct over the espaiij^e of the 
drcury mcirsh where the coneour^ii^ were Eisserulik-iU 
Ran<^t?d along Ua southern extrerniLy, nind immediately 
l>ehiud the great embankmcDt that restrains the 
Thames stood rows of pimderoiu targets wJiich showed 
the evideiMM» of furmer asaanlts; in front was the 
newly coofitructed one vhich ma to cooceatrate the 

^ In the pruJfcclileH ubcd on Ihia oecwwrn, THr. Wmiwoitru for Uie 
AnttiBMMaDraMMUfivdtlMfbmof flat froDtmiagit^ the c«ntia a 
alight u1«T3tioii abore tltf- tm i ta ftdii^ edgoa. TIl^ irpoA tbv |MPa- 
LnUiug <K 'pHDcbuig' power v» out «bnous to the u|jei>tatar& 
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interest of the day, and right and left of it were tte 
'splinter-proofs,* rude iron siheds desiprned to ^ibelter 
sp**ct,if;ors t'rnni xhe iron shower of nicUil ftj^gniont^ 

which f^ill when cast-iron projei^l^ are daslied to 
pieces in those tremendoos cnconntears. Whca the 
bi^lebBd^ounilediQSUcceedoa the note of warning and 
the signal to ' fire,' aod tiefora tiie thimder of the gun 
could riDoch the eflr^the eyewasappHsed by the sheet of 
wliite fiitme that piajed orer the &Ge of the tai-^ct^ 
that the Armour had been struck. Smoke issued from 
every CLevUc, imd so schul ii> tht\ nuffoeatinj^ vapour 
wiHjin jxiin!ni.'il \]iC' iult'rior to bo cxaminnlj it whs 
cjiscovfrc^l that, till? f-hcWj wliicfi btnu k with iv velocity 
of L22() fi;('t [jor second, after friiverbiug tho range 
of 800 yard^^ hsid p^etiated both tlie iron and the 

> The high Ttlooity of the Wldtviafh -pr^tdSlm no dtrabt oontri- 
Imtefl i^TMlly ift IhMr nunwiiL Brai at 8D0 jtrda ir wjih 1.220 ft. 

|n i Hn-rnul ; '! ;-t of (fm Armslrrjug llO-pouii'lir fiiv:I villi 14 lln. tif 
powdiir in only l,!ZtOf|. at the mouth of tha gan. Tlu^ volocil^ of pro- 
JuuLlIv^ U ntLWtftiuvd wr^- ftocunUly meau of tho dnetrieal appa* 
rotnfi of TVuTM, Two fsanuA no Mit up at a givoa dutanoc, iay ft., 
item A«ch otTiPV; flMhfrAirio ia trf^Tpntc^ in « dg^4»g rliiwrmTi hy h 
coppi^r wir>i properly tninlaited aud counoctcd vllh tbv ckctrkol appa- 
latuf. >Sii[>pom> a jiiojecLU« fired, it iidnaes Ibrough th« win vrb of the 
fM fmmo, InrvaUiig a nnr and oDotttd* nod tiM EovUiil of fradiuni in 
Kcorded at tho mtununcnt; the projectile on, frurcr^rs 30 ft., 

and tlii'ri Tn'"'?; n^id treats through the spkeJ fmnip ku'I iTs ia^u^ 
IiLlvd ttirti; tho c^xact uistaut of the second ^cture bejug iu like nianQ^ 
waitAbL fJiM* the amaJI fraetioiial part of a soeond, 
hetween th« tirnl fn.'tiirfl an-l fhc sbcoihI i» a*WTlainftl by rimiirlng 
the an: l'iivm;^h wWh n prnJaluni had Tibratcd in the intL-irnl. To 
iUuatrate tUitt mora iiuniliarly, (mppoEe the pecdolam Co dbrntc through 
11 ^vdnafiad, arc of wy tm indhes m n necond, and to caity nith It 
l{y»o npoa itfl axk two pointer needles; No. 1 ooBiniictod with tlic iu- 
eotated wire of fninm No, 1 ^ No. 3 needle connpctixl with the wire of 
frame Ko. 2. When ihe |ic»diilDiB ia bi^imung to deac^d, th« 


300 BEffTRJTCTlGS BOIiE. [ftrf TTT. 

teakj and bursting in the subsUnce of the latter, 
liad rent the timber into filamenta, flingiogr fra^- 
mentd of broken diell rocmd tiie cbambor Avltiiin. 
The plate through which it had enterfld esdiibited 
minata ciTickj* m virions diTedions, the iron lining was 
ilif^t^trtcd aTicl torn, bolts were etarted, JiHll one of th<^ 
massive iri>u rib** sustuinia^f tbe armour was snapped 
under. 

As portions of the broken sheii had been HirowD btrok- 
warde and &llen outside in front of the target, whiiet 
the others were driron forward and eoattered vithin 
it, it was obrloQfl that again the eUell had bitrat a 
fraction of a seocmid tuo soon, and before it had reached 
what ^'iin mea-nt to represent the main dock of tho ship, 
Tlu' (hmiri^'e wris tiu^rofoic Icpfi than was due from eo 
t^uTitic un esplosi jUf and the gun was a^iain pointed for 

a tiecond di>ich.^r];;e- 

A^ain fi sliell of the description was tired, and 

again it was driven through the lop pliit<^ of fn'ir a7td 
a half inches of solid iron, traTersiiig the timber in its 
resistleea conrfle, and this lime bunting as was intended 
in the interior of the target, where It left Lumps of 

operati^r cauMS ti^ grnn lo bp flred hj chsLric ifiiianiLuH ulao iculer 
hl« o>;:itrQl. Tfafl pvojActilo iB shot fbrtJi ahaait he^on ha lips lure 
coaeed ta My JSr$\ it pi»oi tfaroogh the Bnt framt?, hroak^ng llin 
■wire Jiii'l llifi M«trie cuiivad, ami cau^ins; ilit nee<ll*-]i.jIiil*T No. 1 to 
iiiT- iit tlj(- e:^:icl ^}iot on thr ^:lua(ed arc at whidi peudu- 
luni Ijiid :iri^\'i>d at the iiL>>-Idnt of fractnre; Jii^^r travM^inr^ R, LIiq 
pre^MtOu bTRtka thv tire of fbime Tfa 2. ud then tho nvdU-poioter 

So. S is proppfti lij the peadsbnD; marking tkfi i>r)i-r vilwmitj of 
the are thrcm^li u'lih-li the. pendolnm had swi risr ■vlul-' th*' Tm>jecti]o 
IniTtrscJSO it. Tho length of the aicthnju^^i wuioh it I uui vibrated bfing 
thm aeccvUined, ao euf cakoliiticai auigiafl tJu T^kMitj roquired. 
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metal of various sizes, hot and blackened with tlit^ 
recent exploskm, deeply impac(,ed iu tLe Tjeitiii^^ and 

wood-work; whilst the floor waa strewn with boJt-heads 
and rivets wrong from tbdr fi^steningfl by tlie Tiolonco 
of the shoc^ 

To an unexperieaced epe the eridaiices gf destruc- 
tion can Red 'bj theee aTid Hnbffiqiient shots were 
appalling; but indlTidtialB mora &mi1iar with such 
ficenes gftve espresBion to their disappointment that 

the HhelU had hurst prematurely, and that i.lie \Ae.cx'^ 
into whieh th<.v wcru rt?nt \w:-re riot ftiiffii^iintly Tin- 
merouB and mimitt^, 60 that the lateral action was 
less deadly than had boon erpcctod. In the Judgment 
of the naval and military fiintliorities, further ezperi^ce 
watf held to be essential, for a mcer adnptation of the 
bursting charge wifchin^ not cmly to delay the explosion 
till the moment of perfect penetration, but to rend the 
toi^h metal in whleh the powder is enveloped into 
more mtdtiplied and desitructive aplinterg. 

On tihff snnie <iny shells weighirig SO Ihi^i., with a 
bursting: charge of h'3 ibfl. 12 az„ were fired zvi the Siimt; 
target from the \Vhit>Yoi"th TO-poundcr ; they passed 
through the iron, but burst in the timber backing 
without piercing the inner skin or penetrating to the 
interior. To the latter experiment unusual interest 
was attached^ &0 fiw weight of the Wbitworth 70- 
pounder (b^ng under 4 tons) renders it eminently 
suitable far service at sea. ' To estimate the importance 
of this portion of the proceeding.^,' says the writer in 
Thii Times of the following morning, ^ it must be 
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remembered that other guns, botii soiooth-bored and 
riQed, had fired nearly as mudi as 900 cvt, of shot io 
single dischargefl at 200 yards agwist Himilar plates 
without iloiiig more than iTendin^, or at most orackLng, 
hnt, Tipvpr pfinetrating th^jixj. Yft here vn^ a 70- 
pomitlLT iit (iOO yardii ecDding icfi sJie^l Hran througli- 
While we 6taU' Hiin, however, we niu'it niso, iu jnatii-^e 
to Sir AVillinni Armstrong, add, iL^l whf^n Im lired Lis 
153 lb, fipherical fihot »gamsDdie 'Warrior' targ-jtsomc 
months bei'ore, thoi^ he did i^tpenetrat^ tlte plat«^ he 
inflicted a maoh more damaging effect by shattering 
them, than Mr. Whitworth did with hin 1 50 lb. shell. 
Sir William, howevor, used 50]ha, of povder at 300 
yards ran|;(^, and Mr. "miLtworth only 2? ibs* at 800 

yard.s The result of the day'R '^sperimi^iita is a 

gri'nt triniii|>li both for the fon» riJid jjiiili'rjal iff Mr, 
"WhitWurtlfs |jiojfi<iln ; li^ff tn fully lUiii^t' ihr tiJ(inu<m!H 
penetnitiug powt^r of bia guu, a otill greater uxplofiivt! 
force, whether by goiipoivih'r or come other means, murt 
be|^T«atotbecoiktentBof hisAA«£L It Ik tiut a clean and 
eafdly plugged hole thut is wanted in the side of an iron 
frigate, but a crushing 9maah that mokea a hundi^ 
radiating leaks vbich nothing oan stop ot stanch. Mr* 
WhitTT-orth has overeome the first and mo«t formidable 
of all difficulties by rii'ik'-n^ tJie holei it ouly romainf^ 
now to give hin shell bin sting jio^r fi^iiiicicnt to 
i^onvert the round hole into a iabyrinih ">f rng'^ud routs : 
and he has persevered too long to be likely now to stop 
short at an obstade like this,* ■ 
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Oa November 14, the 110-pounder of Sir William 
Armstrong was fired j^ninst the urdujured parta of the 
BCkiac target wliich iSx, Whitfrorth had riddled the Any 
before* The ehot was a conical ono of 110 lbs. cut 
short the base, so a« to reduce U to the WE^iglit of 
68 lbs, Th;?T was fired at a range of 200 yards, and 
witli iL charges of 12 to 161ba- of ]mwder. Eat iu ti'i 
c&j^o did it [letit^tratc tLc piate or make auy indentiUioa 
exceeding 4 inches in depth, the coae l]eii:ig brokoii oiY, 
and the mun bodjr of the metal behind it cniahed to 
pieces. . 

The proeocdinga of that day dosed by tr^og tlie 
Whitwortli 12-pDtindeT widi flat-fronted shot and 
shells of Lomogeneotu iron, againat ataiget oovered with 
2^ incbcB of imn, and Uidimd badeward to an wngle 

of 4rr, hLh hLiij^Ig at whi(^ no gun Iml j\fr. "W'liilworlli*^ 
im ye( Huo^;<'<idcd in scil<liiip iniy projectile tJiroilgll 
the \i\ivU\, Two Kbot QiafKi cast-iron, and only in- 
tended Lobe used as pioneers to ascertain the rau^o, 
were tired hj aeddeot inatead of those of hardened ^(eel, 
and tiic error was at onoc detected by their crumbling 
to piecee. Bat fhoee designed for the occasion erinccd 
their usual power, completely penetratinjr the iron in a 
diagonal line whem Uie indiiution increased the thick- 
ness to about Ikree iiwfie^ and a hfdf* The sheUsj 
which y7eTe med without hurstion: charges, were found 
to be m little injured by passing through the iron, 
that tbey might euiii have beeu iired again from the 
same gira. 

With thw remarkable scene closed the latest act ot 
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the c'scitinf^ draruu. The f^ilse security of -'irinour- 
platixkg was difldooe<l> aud the f^incicd supremacy of 
iron mail again passed over to its £aU antagonist artil- 
lery. Only a day beforoj ship, 

had frowned a feangiity defiance to all assaults, but 

the HKiHt fotTiiiiLibtc, aIthoii*jh tlj<^ii tlie least nppre- 
heirli d of iwv :i^^^uh\nf^^, the ^hi'U. wn^ -.it. hi^t in ftill 

became iuevitablc, ihuM^ wAid kou of wba£er«r c[<'^rco 
of thickness capable of bt^in^ homo by a veeeul at 
ee&t was no longor invulnerable by such giuu and 
projectiles as had now been brought to bear upon it 

Xumeroufl other tnals of Tarious targets and of 
armour-plate prepared in various ways have since 
taken place at Shocbinyness and eleewhcre^ so as to 
test the tlifferotice in ciTect j>ji>iliiced by clifferent 
vvi!i;jht^ in('v[n^ with *liff^^reul vi hic^itii'!:, us W(.;il ;in the 
vnhie ni (iitt'neut inakTjjils ' in dilferout forms. Ikit 
no icauUs have been yet attained calculated to modify 

^ In ^oTcmber IGSli cxperinunti mza nmdc by firing the AmKmng 
6 tnd IS^pcmndtn ipjnit ■ tozgiA ju which me uoA ^ iron vtm 

bfluked "bj ft fllab of 'niill-li"^rit,' pup'fr /NSchi h&viiiR Ijcpd IriPii on a 
formrr i»ocn=ion, Ent hHtIit ttie ma-^'j iif pa^ipr py5R\l nor 
tbe TDOi^' siilkl maltrial Luduiatc^ pulp, tiiutfltcd poA^en of rcabtunci^ 
equal to thaf fuT leak. 

Al y»t no dfii:' foiiclQ«mrt^ tiavo bpMi Arrived a^ Init nil rfn' i .^j^cri- 
iTif^Tirq hiLVi' si^r^'jd to onfirin dippnvTumfl owiviVvioc tliai EtccI ard Ai:?^^ 
iiic[>u<], Vr'liLL^b. it ^vaa tuppo^cil vfould be most t^flrcitml m rvSieUKg the 
fbne of a projtdJI^ U« len to ba ndiad tm thm nft and t<M|^ lion, 
tthkli whilfnt it rmi«n the fiwc^ jidda lo it locflUy vithcMt pwLodi^ 
cjcbmsito fneton. 
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tliis jurls_iQent^ or to Itad to any other rouoliision ,a« 
rcgiivds j^oji-goiuir Khii>s, than that anin-iii-plalre \A solid 

irun is no longer t<> be n:Ued on £4E a ]>rcitectioii agaiuat 
rifled artUler}' even at es:tfaordiuary dij^tanoea. 

In regard to fortilicatjoiw by land; whore Uie weight 
of the amour-plate involreR no mechanical (HfTieultj, 
the case may be widdy diflWeut, nor is there any 
apparent obstacle to the piling of such masses of solid 
iron as effectually to reost the Uown of the most poD- 
derons cannon. Early in IStili a tnigetwastiirtl, Elfsij^^iK d 
by Caph rn*rli>?, of tin- Koy^tl Eni^'inforii. lo n pivseiil a 

jijjri cvisi'iiiute-s Iroiilih^ tlie scjt, liy j/yvering tlieiii with 
platus from to8 inches titick, the object a^ueil at h\\xig 
efiectual rest^tauoe to missiles of any veighc capable 
of being projected at land fortresses from vessels at 
sea. Four guns were arrayed for this trials the Whit* 
worth ?-inoh bore previcualy Rred witti fw much suceese, 
an Armfltron^ smooth-bore of 9 inebesr and annUier of 
lOJ inches rifled on his ^h-wnt principle, tog<th( i \^ith 
oiM! \\y.\<h\ l.iy Mr, Ljunll Tbornns. «liicL iinruriiuiotrly 
biirwt ihu'itiir fbc trial. Tlie 150 lb. shot fjoin a Wiiit- 
woiUi ^'uu Imried it^ frouv in thCRoliil iron, causing what 
a by-5tauder de.^ctibeil as an 'awful ^^mash^^ ^ whilst 
another of 100ib& from tike smooth-bore Armstrong 
produced a broad indentation 2^ inobos deep^ inflicting 
aeriousdamt^ Tbetlurdas<taultwaiimadehytlie300- 
ponndor rifled^on ' ^ont ' ^stem recently inv«^ti^ 
by Sir M^Ukm Armstrong (but not yet ad<^ktod into the 
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Bernce), m vbidi the projedile finely bv one 

bot of giooves, whence it ig Htcrnlly ahvnted into 
another Beries (or ruLher intfl shallower pam of the 
KftTiH? fjerius), aloijg which it i.s driven by tlic explosion; 
tittiQg ti^'litly, oviug to the riba or pins of eol't metal 
aifixed to the projectile being preBsed into or agalost 
the sidea of the groom. From tbia gmi a shot: 
weif^g itpmrdfi of 230 lba» with a obuge of 
4ij lbs. of powder, atrock the target with a velocity of 
1,40J feet ia a second, infliGting a destmctire bruiae^ 
and craekinir tlu outer plate. Still, notwithptftTKlin^ 
this and other Bubaeqiicnt hlows from tiK' Uhilworth 
gun, Ui'> pimdm'ous Rliiehi, although rent iind liitiiurbyd, 
rciif.Miuii pnu;ticftUy uiiMuMiR'd. 

but wliatevor he the future of tioUU iron njKiii l:i,iul, 
the contidiTtoe in the ttaieLj of solid iron at sea has been 
irrecoverably shaken, and as a natural coiiBeqiionc«> 
already other devices have been sought to provide a 
substitute. Foremoet among these is the tai^ of Mr* 
Chalmera, which was tried at Shoeburynt^ so late aa 
April last Faced wHh liammered armour-plates about 
thret inches thick, ait d hacked \vith nine inches of teak, 
iU peculiarity conai.^tfi in the inecniijuB espedieut of 
introducinf; behind tht; annom'-pULes a Sfri*'s of <^oUi* 
of wroiighL iron ^ inch thick, riveting them at rlic 
LiLi^k to an iron plate of an inch and half. Belund 
this f^in eomea anothtf pad of teak, resting f^nst 
the iron akin of the ship, ^e- objetA of thus inter* 
poBiDg the iron w^bing is to aid in resistance to 
ibe impact of the shol^ by distributii^ the force of 
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the conGOfidoiL over a lar^ area, instead of its being 
concftTifvated at the precise potot of impaot. When 
tested iiv thi^ fire of guns of the erimc power as thfi^e 
oiiginjJly tntd upon tlie 'Warrior' target, tliis new 
etructiire with&tood the atJ^i^k better th?m any other of 
eqiiol LhickDOSS that hud \Tt been submitteil to experi- 
ment. The CS-poander fired with ttie M\ wrvioe 
obargo, t^e llO-ponnden, and 200-pouixlm fired ^ith 
10 lbs. of powder, though leaving deep iiLdentatioiu^ 
inflictod comparatively little injury. A mlro ^of two 
66-pouikfTers ami threa llO-poimdeifi concwntrabed on 
one spot, Htruck with n terrific craf?b, splintering tha 
fillQt to fr;i^mtnt^, whicK wfut rjercaming tLroiigL the 
fj.ir m liiretlionii ; hnt still the n^atn side of the 
ImcVIii^'j the akin of the ship iu fact, on the integrity of 
which the nueeess of tlie ezporiment dependei^ Hhowed 
no dgn of jrielding.' ^ The tftrgetwaa at last broken up 
premeditatel^ h shot hom the 300-poimder of Sir 
William AimBtrong, whidi» m had be^ foreseen, 
passed wMopletely through, leaiing behind it a ra^^^od 
and irrepaiaWe breach. A flut-frontcd shot or kIkU 
from the 7-indi Whitwoith gnu would Lave piovecl 
equally destructive. 

At t>ic htjLge at which we have arnved in ' the Story 
of the iiunn ' Lht question therefore remams for future 
derelopment^ whether any new combination of metal 
01 any ingouoiis configuratiou of armour-plate will yet 
be diwvared of enfficient strength to protect an iron- 
clad ship from the emehit^ effects of a gij^^intic smooth 
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bore, like tbe ArmstroDff ^OO-pouuder at arange of 200 
jTirde; or to dc-fond it ag'oinst the assault of the Whit- 
wortli rifitd gun from still greater distaacea. 


Sincf? the forej);oiTi^' paspnire wus iu tjpo, a 'Warrior* 
target, fourteen feet squ ire, plricod on bonrd a ilot^ting 
raft, Jit M diHl;i,ii(^f of yi\T(\^^ hiu^ been tried \\.t 

iSlmehuryness ia December Iblio. From -a I'^-^iiich 
Armstrong sliimt g^n weij^hing 22^ tons; botli solid 
projectileB and shelJ, weigliing fiOO Ibo.* vere fired with 
a oharjre of 70lt«. of powder, at an olovation of 2-25, 
and driven oleon througbt nuddug a hole in ILe iron* 
plate two feet long by twenty Inches wide, 'The teak 
backhit:/ says a writer in 2%«Pn7/«^ of December Ifi, 
'was roiil into fi;ij^iMcnt% froiri rlje nicrcHt i^plintGr to 
the sj/e of a mr-oa-uut ; and J-iuch plates of iron were 
torn asunder like pi^cr.' 


CONCLUSION. 

THE FKi:i£M A^ECI OF THB Qrii£TJO:r. 

IN any retro^jicrt of tliese occurri-iicori, with ii viow 
to traaUheir iuiluencc upon tVn- present stJit<; ol tlje 
subject, a <lHtiuction m»ist necessarily be dmwii bet.woea 
the att of the War Offiee in 1858, in selecting the 
Armstrong gun for apecial service in the fields and the 
Aubfiequent policy, whichj by stifliag ooropetition and 
hurrying the introduction (in eome instances without 
jji'0m<tm trial) of the heavy ordnaiice (whtob General 
J'eel had whc-ly left for future cim^jidenitioD), has had 
the effect of coiiniiirrnig the Oovcrntneiit Boniewlmc 
. Jiurrii'illy t" tlic Aniiptn»ng SVKfojn in ils utjiio.^t r xli iit. 
I Wliatcvor ixiiiy Lave been the alJcgctd ijiMifln/Icncy 
i of the tirat Iriiils of the rintl gims by the C<.»inuiittee of 
the Committee of the House of Cotnmoti» in 
1863 have pronounced the fonua! adoption of the 
Armstrong iield-^n by Creneral Peel to have been, 
fully justified by the drcumstonccfl under which iho 
result of thoRe triids wmi bronjfht officially before him.* 
I It is not of the isolated fftct of ttiat resolution that 

' J^tpoTt, p. iv, iS(fl the ofiir.ion tV.c present SeoreiO/r^ nf Slate f^Y 
I Wa/r^ lo Lbe same eflecL Ibid, Eadsme^ 
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even those who content the propriety of the choioe 
have loaaon to comphdn ; bat of the arrangemeatii that 
followed, ^^oh, ftagprning that the previous decision 
may have been quostionable, oppoeed a smoos obstacle 

to its r<?conj:WeraL[on. 
■ (iiivemment^ nnji c -mmil+ftps wilU llie iitiiini>t puriry 
of ijir.L'iitiini arc iiut rxempt, any more t\vA\i ineii arnl 
individuals, fi-om Dahility to occt^lonaL ernjr ; and 
tnie wisdom is mauifeated on suoli occasiou^^ not in the 
persistent aBseition of nn nnuttainable in&llibiJity, bat 
in a cordial rcodineas to admit the tmchings of advaii^u^d 
knowledge &itd adopt the ooireotioni recommended by 
experieuee. It i9 to be regr<?tted that thie spirit has 
not b«en more prominent in the conr*o followed by the 
militnry aiiMtoriti^'P. The jrt*niifin*'nL aMiKluin'iit of 
ISir AnnsrronjE to thfr govi.*rnmcijf. h< i vire, 

mid the ]-limdity of employmenf^« created inr Iiitti, jus- 
tififiH tho ^tiiUjmeut of Colonel Lefroy, that tiie War 
department having possessed tbemrfelves of his system, 
' WOA hound to vn>rk U outJ ' And even when the 
euffirienty of &e ArmstroDg plan of breech-Ioadlng was 
questioned^ the only admiflidoii oalled forth ww tho 
declaiatioiL of tbe some autbority, that 'the Govern- 
ment, having deliberately adopted it, tn^ist tahe the 
confieqiLfnces* * A misconception to the wislicj^ 
and waufi of the public is apparent in a policy wucli 
as thifi ; the Goverument ought tiot to feel itsolf help- 


ConcL] 


EZPESfDiTCSE. 


311 


leaaly * bound to wort out ' any system in despite of a 
rea^-onjtbl.; prospect of excban^ng it for a better ; or 
^ to take tlie consequences' of any at^ provided tiiey 
can h'.' avcrUid l*^ tiiuelj prccuution. 

So ii\T from f^cribing this alisolnte finality to dejiart- 
meat^ dcoisionfi, if queatioiuible they ought to be 
upheld only til! opportunity c&stb for aupeneding them 
by more AdTantBgeoua a r range m entg ; and any measures 
calculated to thwart or defer such a salotiiTy chaise, 
most be more or lea hux»Bi«tent with the true interefitA 
of tho nation. There is no one of the great military 
Powers of Europe ^\bose entire freedom of ftotiuii in 
tln' elmir^* uu'] intv^idnoTion of ^irtillerv is cmlHirrjissf'd 
by urnitjgementf^ at nil ;iuali>g0UB to tbow wliieh rticently 
existed in Kii>;land. And althoi^h by Sir William 
Amstronift^B retirement from hia several offices, he has 
j^lieved the Cruwu of ita obligadons ao far aa they wer^ 
afi'ected by his official relation^ one formidable obfl*^^^ 
BtUl romaina in the fact of the vast amount of capital 
expended upon guna and ainmutdtlon peculiar to bia 
inveulion-' This otitlay operates pmeticatly us a bond, 
by ivbicb, under a pc^iijiltv o\' firo jiiiflit.n-^ it.int a half 
sfaiiiiff, the country is deterred liom attempting any 
change. 

^ '1 must cojifpfrH,' hrtid Caplaiu A. W. JblI^^:^1^l!AM. P.N., nil oirn:i?r 
of the moat BJttojitivc experience, 'that when I uacd to Rij to "Woolwich 
usil WW the humlreda of lOO-poiuidn Amutzang guns lyino; about, 
mannifttctnniig and being imaed, it used to strike me tiiat im wre goinf/ 

<m too fast in laying rj:i( eo mnoh money on Iheee big guna before th^ir 
perftx't'iuu va»^ comflpFf'.' — Rfi^auXj Hatt^of Coamm^ Cot^im^iftt on 
OrdintTtce, iBea, 3749. 
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But it ia not alone the m^nitade of the amn that will 
cause tbe country to reflett^ it is the farther conaidera- 
tioii that tb<: whole oi' this immPTHe cTpcudilure, ami of 
the vast operiKons estiinding over a ptiriiif! i>f tivc}'( ;LiSj 
hf't^veen 1858 and 1864, have been cium^c) on excLu- 
sivelj 'for mrLtnrmg m.*k perfecting the Armstrong; 
syBtem of ritied ordnanne,' ' which hy an unanimous 
ooncuirenGO of opimon^ iiLcludiiig that of the author 
himself, 13 not yet ' matnred ; ' and ao for from being 
* p^^rfect,' the preaent superintendent of tiie Kojal Gun 
Faot'.ry declares tiiat he 'does wl think very much^ 
now of the ArmHtron*; ^fUD chosen hy fth^ committee 
of l^^oS ;n pniferonci^ to the Wliinvorlli ; aiid iilthoij;^fh 
t.lif ^uns riKidi' fov tis*? nhA-erjini' ht riiinic nrc tiiich 
i>ettcT tliJiii those <»f 18.3!* nnd ISfil, * be thinl-^ tha 
fjvm of Laai are vtfvy bod m -many fMrilcular^^^ 
This ia the evidence of a gentleman whose proiefwional 
reputation stands so high in the eelpnatlon of one of the 
naval captains examined (himself a rival inventor), that 
he calls him ' the ablest meohanio in the world without 
exception/' and Mr, Anderson's autharitj in this in* 
RtaQce rests tipon the feet, that in bis eonfidentifd 
relation ta the GoverQEiicnl he ha^ been conver.sarjt. with 
the niakiiig of the Aniistron^' fjiin from the coiunnnioe- 
meiit. Tlis laTj<jiiage is eviTi more portentous tlian tlio 
exprt^^aioiis iibuve quoted, for in reply to a farther 

> ^ 2?fJhi/ion ttf Sir WO^m A^mdnn^x md Tarmt ttf M$ 

Apirtiati/tnif hi/ ih. War €[pt9, HA S3, l&5ft. 

> SndoKs of Cnjitaln ftairr, R.X., 4387, 
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enquiry, he recomraendA t^e Gtnra^nment to bc^B 
entirely novo, and, *whatcrcr the past r/tay have 
been, to tJtj'ow it behind tahrag advantage of the 
txperieace uioiv f/ahu'd. and let b]/gone>i be hyfjo'/ies with 
reApejit to tits ■/!'<! " "factwre of ordiiuiLce.^ ' 

This coUDsei, atter an expendit^ of upwards of 
Pwo imU/ioi%B <md half sterling, ia by no means coaso- 
ktory ; especially when coupled with a later a6- 
Burance from the mme autbcnnly (^ecotkd «Hity to that of 
m WiUiam Armttrong Mnttdf^ i^at ^within a few 
years wo shall be ray much diwatisfied with what we 
Bxo even now d<Afi^' ■ 

It n\{sM not Ih' i>v< rlnuk<jd that whilst llii'i in tlie 
dirliiini^ luiuUtioii of iUr ArmHtroTJ-r ■^mi, tlit^ sysh-iu i;t' 
ntiing tenilereJ by Air, Whitworth so many yctirs ago 
jemainfi to the present time unaltered in any particular ; 
nor has the confidence of its inventor under^ne a^y 
dimimttioiij either as.to the power or preoislon of hU 
own gum it awaits its trial now, in predsely the same 
condition ae that in which it was ofE^ed In ; sod 
its autbw has umformlj declared his inability to im- 

pn-ve it.' 

Luriagall thi.s long period, saysfhe First Lord of the 
Adminilty, tliti l>ukc of ^Somt^raet, 'the wliole process 
hflfl been experiment, and I consider tliat the War 
Office and tl\^- Admiralty have been eaLperimeiital de- 
p^rtinenta. We have been experimenting largely ; hut 

^ EvidfJtet of Coptaiu Soott, BJ*^ ToB. 
= Bid. 754. 

' Utter of Hr. TTamrwOT to lU Timm, TA- 2^ IMO. 
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it cannot be helped/ ' IVotracted experrments were 
no donbt imnvoidaljU', and the outlay H'^l^eady iiu^iuTod 
lias W-eu flaorl'iillv borne by the country under the 
belief, not thai. 2>>3&^-17;, lie, was to be devoted 
exclusively to reproduce and improve the gun of o'nM 
migieinvmior\ but that^ in the course of ito disburRB- 
ment, tmsrj opportunity would hare beea oagGrlyaTailed 
of to compare and determme the value <hF other com- 
petitive fijstems of ritHog. 

Other invraitors suffer under the dfeadvaittage nf 
defrjtying the cost of tlieir esperiinents from their own 
]ii i\ute resoiim Sj wliilst those of Sir Wjllunn Arm- 
Ktrong have bet u cjirriod on at tin- puMte i-li:ir;^i»: but 
tt ia not of th:it tliuy complain m iniicli as of tln^ir ex- 
cluwiou from tbe content, and of tbe official ditticultieH 
\v'bich thej alitige hjtve been interposed to obstruct 
comparative trials of thdr gouu, JimKaj^ others, 
Cftptaiu Blakely^ whoie gun has since atbraoted miich 
attention In other countries as well as la En^at)d| 
Aays he applied in 1860 to have a riile gun tried in 
competition with the Annatronjaf and Whitworth, con- 
foriniug in all respects to tliP progrji ni lue oi' the W:ir 
Office. Ko offered * to conduct all the experiments^ at, 
hln [iwn expense ; but the offer he eaja waa refuf^ed, and 
though ^ repeated several timee sinoe, it has alw&ya 
been re&Aed." 

There have hcon» however, many exc»?ptions to this 

' f-wr/z-Htf, ^J. 5522. 

' Endrticc r-f ^hp S/ 'tH CottiTniUH the of Gonm/m» Oft 

MnancE, 474^, 475C» iOJS. 
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practice; trials were instituted, as before fltated> m 
ISfiO, ill tlitf cotuse of wLicli six metliods of rifling 
ivfire ex^iTiiiiujil witli a view to tbe si.'l*'ftiiJii of the Lest 
for the piirp^x^j of utilising tlie smootli-hoiv c.':wt- 
iron gtijifl \vliich bad been eupersedcd by tlie introduc- 
tiea of liHed ordnance:" — and in 1863 Mr. Woatley 
EicKardn was allbrded facilities for trrlog bii plan of 
breech-loading in Bubfititation of that of Sir Willlum 
ArmBtrongE but tbcB^ and other instanoes, have not 
been sufficiently firequwt to oounteraot tho genend 

discontent.' 

Kvni a> .spectators of the experiments^ l>v iIil- OjiliKHuje 
S'.^ii'Cl r<trMTriitt< f', it i.-i not ojh-ii to scientific Jiu-n ;ind 
civilians with smmd jiiHu tical kiio\^leklge of the hulkjcct 
tf> lif prt'seiit iiiili ss t^peeially invited. ^Ir. >Vestl0y 
KiuJiarJs ^ted to tJje House of Commons' Committee 
thftt vheo ho applied for pennisaion to witneee some 
trials of large guns on an occasion on whioh Sir William 
Antutrung's, Mr. Whitworth's, and Mr, Ljnalt Thomas's 
were to be fired, he was reftised. He yam ' told at the 
War Office that none but militazy and wal men ooiitd 
he allowed to liu prr-'sent.' • 

111 tlk' grr:tt =Eruj::<de foriiJicendcncvbpl'wi'f'Ti iirm^.ur- 
clad shi^>S and rifled onlnanee, II f dllVerfuee in apparent 
between tlie feeliri<,'s with wliich practical men regard 
the course pursued by the (h djnancQ S<M i OommiUee 
to determine which is the possessed of tlie utmost 
force for assault: and that adopted by the Committee 

1 8e« antt. Pan JL thtp. L S4. 

• S6ey^^^^ p. 

• £Wi£nM, ^ 1863, 
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on Iron Plate to discover (Le m^JAd endowed witii the 
higliefit power of resisboice. As regards tlie latter 
hody, which in composed partly of naval and military 
officers and pmrtiy of civilians eminent in viirious 
brEDcbes of nieiK», not a murmur of dbcfmtent ban 
reached the public; no producer of iron bas complained 
of excTiiKion, and no itigeoione oonatiiictor baB imputed 
partiality. On the contrary, tbe proeeedii^^ of the Iron 

Pluto Ci'inrtiittoo have, up to thf jjreK<.'Ht, lieeii re- 
(■oivfd ^vith implicit rmJiiii Tii'i'^ tLc deJilnirate fU'ta 
oi' riii'ii i-Ti}l-iientlj ijualillci l>y their skill iij nu (nlhiic:y, 
and thoir c:ypuneuee as engineers aud. workers in 
iron, to assist their naval ^md milllary r^oUeaguefl in 
coming to just discieions. Hence, vhilc tbe progress 
already niade, and the important fiurte elicited, can- 
not fail to "be condudre to an ultimate result of tbe 
utmost Talue in guiding the aelectiou of tbe mont 
Buftftble metal, and its use iu tbe most available form 
for the tunislrnotitm of ,id irtjn iiovy, no equivalent 
re^nltfj m rei^'ards tbe st^lcction of tht' im>^Jt po^verfiil 
rilkd gun have yet accrued from the proeeediogs 
of tho Ordnance St^lect CommilUse, 

It admits uf little doubt that tbe main cuiiac of tlii^ 
disnppointmeiit ia 14> be traced to the o<metitutioii of the 
latter body, and to the want of certain eesential qualiti- 
cations in 4tB members. Th^ Is perhaps do Mngl^ 
problem of modem times that emluracea ivithm itself 
the same mnlttplidly and variety of elements, drawn 
from the prtjfoundcst resources of miinoroiH bmncliea 
of pby^icai science, as that ivhich now occupies the 


EMPEROR OF RUMU, 


317 


jjtti^ution of the Oidnance Select CoTuniittee of the 
War Office ; and yet, anoiiialoua as it may 5<^in, tlit^ 
Iki of that. Cf>mrijtfee. with possibly one exception, 
iaciudes no n&me of th9 highest eminence acDongst the 
cultJTators of science in any dc^mrtment. Its members 
are taken exclodTely from the army and navy, and 
whftMt tlie (kct of au officer beiiig choRen fiir so impor- 
ttmt a duty is- an honourable testimony of his persona] 
anJ profestdonaL tl latin cti on, it admits of n-> qnostiim 
that ^levvice alloat or in llit^ iWltl, iloe^ uot of itself 
iTupart tUe iiLt|i.iiiLiiieiiJs (T'S'-Titifil to ilei-idti 

thf. n,]iHtriis«;r ■[itrstious involved in the pcndicg enquiry. 
Mere tamiJi£urity ^vith the of an m^^nious iustrutnont 
does not necessarily imply snch a philoaophicai know- 
ledge of its form and proportiona as would enable ita 
postfeiisor to weigh the fiheoty of its mechanism or 
pronounce on the eonetrucdon of itapculfl. To assume 
this is Tirtnnlly to imply that the wearer of a watch, is 
I ii' iriks eutiflcd to speilk with authority on the <.'(itJi|fIex 
und ilelii'utf Jiinvf-nicnt nt achniinyiiieteri— amlah h<nL^}i 
the CGurtic of eilucntioQ laid down fur tho niulk i v in- 
eludes tho i^tudy of mechanical t-ngineeriTic; n.^ coimccted 
with ordnanre ; profesionaldutyissolittlf fjtvimraljle Lu 
practiuttl cuUiTAtionjthBit there are few in the laerrice 
of whom it could be eaid, aa has been told of the late 
Emperor of Rusna, that he eonld have aseisted with 
hifl own hands in t^e makinj^ of miUttoy itreapoii 
from a mnsket to a 4^pouiider. 

It apjiarentlj fVorji a consciousness of tliij- want 
of men of practical science among the advisers of the 
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War Office, that during tbe campaigTis in the Criniea 
the esclusivelj military character erf tiie Ord'mfic& 
Select Committee was so tar rchixcd 2iS to admit of the 
iiitrodiiction of two civil en^neerB, a niathematieiii.n, a 
profosj^or of chamstry and a geutlemau etoiueot ia 
almost every branch of i^ulosophicaL mechanics* But 
the alteration -wbb not pennimciit ; uid thoee vfh<.> Lave 
devoted thoir atteation to the improTemeEt of titled 
ordnuioe, whilst rejeuticg' thu idea of deliberate in- 
jiiflt3C6, have very generally ezpresaed theiT r^ret at 
the failure of their attempts to obtaia such practical 
trials of their mventioD, or euoh decuiaDB in relation 
to thora, iia ought to iuyplre ci>nfidence ir the com- 
pctcace aa well uri ia the impartiJility of tlieir judges* 

Not cLviliaiifl alone, but navul n.nd miHt,ary (iffirLTH^ 
wliLiBo prufewiiiniiul experience oiiabi<^d them with '^ix^t 
effect to apply their miudi^ (o render aHillery mure 
efTective, concur in complainta of what Is de^ignateO as 
< the sjetem * of the War Office^ a term whioh, under 
form of aa abetraetionj conceals the abaence of 
ixkfUvidnBl reapenHibility* It is the fiou^on of the 
OrdriftTice gftlecb Committee to adviae the Secr^»ry 
of State for War on all improvements sug^eeted in the 
cQiiBtructioa of artillery; and it is described as their 

' Scfl tiie CTidencir of O&ptmn Tt. A. E p4»Trj R.W, and of Cupf^i«i^ 
A, TuEOPHELrs BLAKHtTT Irfoiw thp Stl^ t Co'jimiflee of tin: Hen-'' of 
Cuiiiiit<y>ta tjii Ordhmtct, Capt&in Scim can only accomil fur I be 

difOoultifh^ vhi<^ -wen opposed to ^ iiwtitutitm (rftriala of 6h«guii< of 

predetiermmnLion ' f'f moke *ome flea of Sir WiUM'ii Ar.uatror/r/ siif-cef/l; 
and thepetom that otieis who brw^t fbrward ajstems uf rifliug 'fl'tte 
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practice to ' recommcod either that the proposal shofild 
be 6iacourag<!d if not worthy of acceptance, or that 
experiraentJi should be carriod out to. teat iU value as 
art mventioii.^^ But the grieraDoe appears to \m that, 
owing to tJie want of practical and emmeatly sdentifio 
men on the conunittGc, it is in reality almost a 
matter of ebance what propoaala are entertained, what 
dismifised wiUkOut trial, aod what left vntin^y un- 
iioiiutjd.^ Tlu^ Duke of Somerset relTictaiitlv altcrtts 
the existence of tliis distru^ft; aiKi says that toiuij' of 
the iiiveDtois *us(;<I t<i <'onio to him at the Admiralty, 
bocuviye they siiid they did not liku the OrdmuLce Vt\m- 
riiJti>e* nt th<^ AVar 0£Gce.' And as an iUustration of 
the di&o\iltieft interposed by < the ayBtem»^ his Oraoe 
goes on to atate that after witnefising tide performanoe 
of the WUtworth gon, ^en it penetrated the armour 
plate of the 'Trus^,' and ^amld have $imk W,* he 
savft, ' with otw cr two siois,'* he felt dedroiis to have 
flomcof these ^«ns mamifiictiircd, i\nt} tihUm< i\ t!«" i-nn- 
fmreiieo of Lord Herbert, who was thou St'crvtary of 
Stats; Fmc \V)Lt; luii the OrJiiaiiL-e SeletL LoiiirnllUt) 
not having' tiiid 'jr approved of Mr< ^\llitworth'^ niucie 
of riEin^, his attempt was defeated. 
Of late the active preparation of Annatrong guns haa 

1 SBtdtMt ^ Obitaitl Ijaraivr, Auw ^ (hmnwi^ Sdftt Comwuttoe 
on OrdnatK^ ISSS, LM; ud of Qeaenl Sr. Ovoimh, Udd. 

a; 52. &t 

■ Jhid. Mr. Wt^TiKT Ki(!^B4iii>s 'does Tiot think iliev {the Ordnsinc* 
Bdect Cc«nutte«) uMSt inrcnton « if ihi^y dtiirtd tUtir itiTenJion^ u> 
nwM«d AAL 4107,4001; 

» ihid. 

^ Swdawt, CvttmiiUc of IW^ blU, Sff^ 
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been slackened at Woolwich, and ceased altogether at 
EUwirk. 'No ^li\ld .sor^ L l^ 12-poiinflers Laye been 
made for a lon^ time, and the manufacture for the navy 
has bcca coined to 70 and Of about 

3,000 pieces produced in all, 2,370 of vaiioas calibres 
hctve been issued for land and bob. seivke. 

As regarda the ostiination in vlucli it is held by the 
armj, the opinion expressed "by Colonel Gtirdncr of the 
Eoya] Artillery, -who holdfl the appointment of Chief 
InstructOT in Gncnezy ut Slu^burvuesaj may be fairly 

r 

nssiimed to represent the sentiments of the flervice in 
genernl, ' Mj general impression,' ^^lid UhIhtk^I <i:u (liier, 
* ii. l.liJM, that the e^im h a vi-rv jiccuriitc : I may say 
renin ikably accurate: tbat with LMn^idemble t/aru it 
wiuild be a nseful giin; but tliat 1 liate considerable 
doubtfi at present whether it id so formed to etand 
the rongh usage of serTloe. Its weak points in my 
opinion are the vent-piece and the breceh^rsy:. The 
ven1>piecfliKdRfectdTe in Btrength, and the breech-screw 
is liable to inj uiy, from the iact of the Jaoe of the breecli- 
sorew being indented by the Tent-piece breaking. If 
the STirfacea of the To^^t-piecc ami of flie breech-screw 
are not tnie, you h^ive a concavity made on tlie screw, 
and you may go on breatiug vent-pieces ay often aR you 
like. From what I have observed, I should be iuolined 
to think that that would always be a great defect la 
that deacripiion of gon.' ^ 


* Eidd<n>:e of theHoit^e ttj (kno^unt^ {Utm^icittss an Ordnance, 18fi^, 8, 


W4 


331 


Colonel Gardner illuatr^ed hfi) conception of the 
care iiuiUpensable to ioenre the safe working of the 
Armsfar<»ig gun, "by quoting from tile fonnal ^iu- 
stTuctioiis ' a punage expUautoj of (he necessUy of 
the surfaces of the bre^oh-iiorew aod the vent-piece 
being true^^ in order to insure chiie contact, and 
thus pix'vent the injnrtouB consequence of j>brmittin^ 
tho gi^ht-s of etplosion to escajH; ; it ^vaa this: *TJk! 
:dli)U:iiK'c between f.h(^ m>se of tht; vent-pii-cc and 
powdt'i -diiiiiilitT should he cjtarily yx^itirths of nil inch, 
or T^\r(FtLs difference in diameter. If le^ than this is 
allowed, mj burr or upaetdng of the vent-piece nose 
will cause it to jam in tiie gan, and if a greater alLow- 
anoe is given, the edges oi the cup will be split open 
, aod blown by the gas into the space^ imd the &oea will 
be destroyed,' 

' Thiit,* continued Colonel Gardner, ' ie where I thisic 
the tUiluK^ will still riritii', ht^ iji^r nohody^ or at lead 
7£0i 'ni'f in'in hi a kiindyed, tvIicu itt er.uitod, woulil 
look, or, in fact, have the means of a«certixiiMng tlint 
^06e dimensions are exactly true; then, if tlii« bun- 
CCcnrBgOr if these fittuiga, when you come to thoamndfh 
> ^ris of an inck^ arc not obaerved* yon will probably 
^hATe the reeult appr^ended.* ^ 

This statement bad imme^te reference to heavy 
guiiF;, but 'the same resnlta of breakage^ which are the 
tffoo[.s of using tl»e breech-sctew, will ajjjjly io the 
wkulG 8yQteiti\ but not, porhapt, in the sjame degree in 


323 


COLOXEL BDSGKAX, 


[PiaHm. 


the smaller guns, of course/' In addition to tpbis, he 
objected to the vomplicatioii of tbe arrmt^f^aent^, and 
the use of detacb«d pieces and delicate screws, which 
'a handful of dnet' must at any moment clog and 
du^e* Iioolcin^ to these and other doubtful pdnts, 
he ' wonM be to aee the whole &ul:rject opened, ae 
at ]jr(>ient we ar« in a very unsatisfactory etate,'' 

Oi.-iir] Biii^'liani, Dejuiry Atlji]taut-<_M']K'ra^ of 
x^rtilit iT, on Ihif iix^t introjiwtiun of tlie Ajiiiftrmig 
gnu into llie serviif, und (.k^wn lo the untuirin uf \H6'2, 
* had perfect contiJonce in it in every way/' hut ow'm^ 
to H jierieB of mishaps which since oeciirri.'tlj that 
oonfidenco was Bhaken. In illustration of thifl, Oolooel 
Bingham meDtioned one oceastou at Shomdtffe, when in 
the course of ordinary practice, ' air of the guns became 
very much datnogedr in nnaerriccable.* He alno 
Kutefl that owln^ to *ha(l manufaetnre * and the ^ae 
( rnn ttciv of ' liLjiii^' ' ^'■'iiH that Eh'>wi"U si^s of weakness 
ulillo uiuUTgoing proof, * lie brlii'o cl lliiit mon' ih-m 
Imlt thfi j^ims wo h:ive now in tho ticM are thcht^ f;i.n[ty 
gUDB.'* Stiii he is perfectly suti^tied with the smaller 

* Evidence oj £hi Il'Jiiat of GomiitottA' ComT^Uta M Otihance, 23, 112^ 
' Jft«, 74. 10*, 

' j/'i'/. -.m. 

* I'jh'., Lrrriinj'v ftf V-f\'it\'A Bwhas, 384, fic. Tlim- is ^■''r>U' ol>- 
i^ouiily ]iboiit, f^pUitalioiui vith ivfereucc U> X\.i ' jK^ii^ijig of 

It fteciui thit ihe iiutiiurlfy l*>liu*? tht di^fcrlivf ^Jit* cm.inii'n^i! Irora 
the OrilniiiH^' Spl«t CcnmitT^'-i, {P'lti. fr^A^) T^n- dtuni itf-'p of the 
Huu^ ifi CoiiimoDi in th«ir n-cent Stport ^uule lii^- foliowiiig paa^d^ 
from lb* evitkm of Hr, A»ivmcog : 'If I bid kiutn that tliw^fiiuiiga 
^ro1]td luv^ l)ceji spoken o( or iT S!r Wiluau AiutBTJuONC^ faivl knt^wn 
i(> ve^ ebofJd not hvn liaed than; wfr vovJd karc bwed thero oat. 
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field guns introduced in 1 858, if propeHy maQc&ctUfed ; 
ni> otliercoiiiiti-y, in his oftiniou. is posrsessed of a lietiftr, 
and tills, he tiiinks, is the opinion i>r Lulillm' offi^ tTs in 
general ; ami tts Jar as itas ntxn hi: would piet'er it 
to the WhiEworthJ 

Major-^encial Sir Bicbnnl Dacree, who oommandal 
the Bntiab ftrtiUoy at the fnc^ of Sebnatopt^ atateA 
ort the re^M>rfc of the officer comtnAnding the Horao 
Artiller; at Woolwidi, that offing to the flavB, only ten 
out of sixty-six Armatroi^ gum were cfbctire.* And 
althmigb be tidnks It. notffitihata»din}|; ■ a great many 
defect 1^ the rifled g^un known ; f^iilf litt would not 
COnsiJi. r it- sjifc' to n-ly on it entirrh* in the field/ ' 

Tiie Duko of C.mihridg'*, n-^ i\imtn;tijklcr-in-t.'hi»-f, 
speaking on Whrilr of the land SL^r^iee, has ^iven n 
flimilarly guarded opinion : — ^ The Armslnmg gun,^ hp 
sayst ' is not peifeor^ but i& the beet gun §o far as we 
}iav$ gonSt and the moBt perfect eystem vj€ have yd 
luid Uvid beftm Of the Whitworth gun Uis Koyal 
Higbneaa ^vill not eay whether it is a good gun or i\ 
bad onct because it is now under experiment^ and it hnj? 

Tiii^' w^.'J-a jande Un ^ttOi. A piecf, aJiJ ihiy hme hevn niHiic !it 

^'i. i ttod SOT. Toiliiig tb»t prke up to 100£^ f h(Mv nttle th«u n9 
good AS axijr gUDH that vcrr cvn- 'U*- inr^jiivrly ilcnUd,* wUh 

the Bfpo^tt ' that tlip lirinp cwipLaimxl i>f li'' C'^linn^l T-inoilim wh'. tin' 
cam? of tli» £dlare of lii^- yvta-. On can-tul imn-tiigatioa jt^iir Cora- 
luillvv fitid that out of AT^ L^-ponndiiv bunu^ and ia uae^ \Z only h^vn 
boos mmed to the n^nd gtm fiietorir» to R|jur^ S of wUdi baT^- 
uDMTTiceaMe, tiA remaiada rrpainblc at n imeuvklmble 
MLpeutm.' (p. TlL) 

qfC0^on^ BOloflAV, 374. A2«, 5S4. 

. * M., Eri'i^cf '-f r.tni'iul Sir Kkvabd Duhm^ %IS2. 

T s 
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never been introduced an a a^Atem so completely as the 
Armstrong ^futt/ * 

The majority of tte above eiceptioua bave been 
taken^ it be seen» o& ttie groimd of ita being a 
breecb-loador. 'The pr^pouderaDce of opinioiiT' fts 
reported by tbe Hoiueof Commons' Committee of 1860, 
( neems to be agaioRt any eratom of In^eob-loodiug for 
lai'ger gnnii.'* But as regards Add guns, tbe tarae 
Cormtiittee fttato *tbat the officers who commnmled 
AnTl^^t^■(lll^' biLfft'tics tii Ihe hitt^ o|j< ratioiis in diiifca 
fiiuii'l Qo difiicultv in koepinf^ thcnr in orflor in all 
weatlieis and uader ali circumahuicos/ * This, how- 
tsver, admits oi Rome quatifieatioj), aa * there was no 
rough ymk in China ' to aflbrd oi^Kntunity for a 
tb{»i>ugh triaL^ And in the (Aiucee var,* aa well as ia 
the more recent KTrice in Xew Zealand and the Feegee 
Island^ the official reports of tbe perEbrmance of ihe 
g»m do not agree in all particnlarH with the e^tpcrionoe 
and evidence of individual ofticera.* 

WLilKt tht oi«[tioii iu the army ifi thus unsettled vm 

of m Duke of i:^MHuiua% i^a, i,a8o, i,si<l 

* Itfjtcrtf viii. 

' Ci>I'iiicl GAHMraa in bi^ i^denp^ nnjn; 'One of o:ir oflicrin la 
rejiorfiug: trom CMim, Ra:*'? Ilmt or. (h*' momina; of AfTiriiz-!. *22, on re- 
turuing !□ SLDbo. aitcr h&vlD;^ biviHuu^ked u' langku m ilir rhiii, th« 
iKecIwscrcva mn lunlj «mnpltf^ jammed ntJi nut, icd if wd faad 
liod to renmr hoacQLliM nt digFli|[bt tbat mcwniii^. rlio gimnon, vhft 
vi-to HlreaJj ovt^itttTiFued, ^trould hnvt been nerixd; taial io getting 
the guns in working orrirr/ Pmi. lOl, 

* Se« cvidcmce trf" OR|itaim BudcaufP Smoon, RiiL, p. 98 ^ and 
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toeuch of the Armstrong j^una as are MiU:d for land 
nwvice. the feeling of the uavy is still less aatii^factory 
as regsmk surh of Uit heavy ordnfince Uf* have unilf!r- 
gone tiial at sea- Captain ^^ir Wjlham WisemEiu, R,N.f 
foimerly a mcmbtr <>f the Orrfnftnce Select CVimmitt^ie, 
vhen ffiEamined by tlie Uouae of ComnKois' Committee 
of 1863^ Jn reply to ft request for Ids optnioa generally 
mih respect to the Armstrong gun, reiterated appre- 
henvioiie nmilar to those expressed by Gc^rI 0-ardner 
a» to tbe inBeoarity of the brce^-loadiikg app^tun, 
Owinj^ to rcctiit improvement^^ howevc-r, he thinks 
that ' up to 4{f-|H)iin<lrTs tie giiii^ !irt in*w vory perfect, 
hut rill jUidVf^ tluit c.Lliijre ^vill Lave fo he \^^•y miicli 
improved to render tiitm ht h^r tho fi^^rvice ; ' this im- 
prcvenu-nt he ' )ias no doubt will oome» but he tbiuk^j it 
will take a long time. BVeqoeatly ve have been told 
by Sir William Armstrong tliot be hflii diflcovered some 
pEtrtioular metal that has got xid of the chance of the 
vent-piece brealcingt and for Bome Htde Thile all has 
gone ou very well, hnt llien, after a tlme> we find the 

vciit-pieces lireptking ^kt^ain, 

Sir William Wisoinan considers thiit ' so far as range 
and accurac}' g<j, wo have do sij&tcm nf jifling yet that 
has excelled the ArmstJ'onir, and v«ry few thnt come 
HflftT it at alL Fiuni what lie hits seen of llr. Whit- 
worth's guns, he thinks tbeia quite «M|niJ in range and 
^ accural but having already got Sir William Arm- 
fitrong^B m tbe service, he does not think, looking to 
Mt. Whitwortlk*fi last system of projectiks; that there ia 

1 Kci£e$ttt, 17^ 297. 
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flay such superiority, as would jastify the change from 
Amj^tTong to Wliit.worth guns. 

Even OR the point of acctir'iG'j^ there are differences 
of opinion in tiie navj, C^taiD Hewlett fully agrees 
with Sir William Wisemao iu lliis pailicuUr; hut 
Cttptain Wainwright.,in commsnd of the * Black Pxiuce*' 
told the Committee of 1863j in r^y to the queetioa 
whether he conBidered the Armstrong gim 'ea&j reli- 
able* and effective for arming the oary/ md : * It in a 
uuu thai I should Iw 8ony to see generally introduced 
into the navy. I do not think the practice from the 
AniiHU'oiig gun i^ ^<y accurate in bad weathi r ji^ the 
pmctici^ fiotu the s[[hji)th-bore. On bo-ird llic " yjum- 
iion," ilxe ahip rolling, pt^rltjiikitj dght degrees, although 
the captains of th^ ArmstroDg guns were picked trained 
men from the " ExooUont,'' the firing from those guns 
was worse than any filing I ever sftir in my life ; It was 
£10 bad that I stopped the fire of the Annstrong gnnfl, 
thinking it vBB actually throwing the shot away. On 
hoard the « Black Prince," we have fired at a tan^^et, the 
ship rolling to the oxttrnt of 16 d^oreea each way, and T 
toiiJ^ider the praotico uutde by the :*:jjoi.ith-bore, whii^h 
on boanl thf liljiclv Prince ^' a 68-pounder of cwt., 
was better than the practice fi'om the Armstrong gUQ-' ' 

Capt^-Lin Cooper Coles, ILX., who hae aignali^ him- 
self as the inventor of the cwpota^ for protecting shipB 
of war, IB more alanned than Sir William Wisnman for 
the faQure of the v»it-)a6ce& In firing two 40-poander 

1 Esidfiice 3,777^ -Se^ llw opinion of tiw Ead of LauucbdjILF Jo 
tiM SUM «ffcc^ JSai: 3,140. 
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guns on board the ^Tmsfy/fiomany misobances occurred 
{npp ^iin breaking «ieven VRnf.-pieces, arid one oilier 

four), that between two and three t^ays were lost in 
getting Jirtiyaus from Woolwich to effect thy rt^pairs. 
Both 8ir William Anufitrong and General TuUob, the 
jOindo^r uf Ordnance, are of. o|uiiiou tbat ^le uew 
pftttem irill prereot the lecmrenoe of ffoch acddetita ; 
but Captain Coles, epeakii^of the lOO-poundera as well 
ae, of the 40-poanden, eajfl that he baa ucertaitied 
it 1o be the feeUBg of bhvbI officers as well as his 
own, that *o long as the liability remainfl, there must 
be * ^leat duuL'iT betwtien decks; ^ zmd that under any 
cir ['I mi stances, guns with leus complication would ba 
preferable in time of war/ 

As to tlje 1 1 0-|ioundpra, eo difficult has it been found 

to provide aa efiiectuai arrangement lor breech-loading, 
that the feeling ia very general in tiio navy, that in its 
preeent condition, caution ia desirable as to the propor- 
tLDii ill which thejr ou^tto be employed in the aervice.^ 
' Hhey were originallj required,' aays the Committee of 
the House of Commons, ' for use jfgainst wooden aliipn, 
ainl» vMiiUt not fiuffielent.v powerful for peoetratiug 
ireii-]ilat<^, iSn y ^re iid yet iin|)crtVi:"l^ ffjr jj;iyjet"Lil naval 
service, owing to the difficulty of ruauaging and manu- 
facturing the yeat-piece,' 

. It ia undemable that many of those acdd^ts are the 
result of ineantion and inerpetience, and that with 

I EfrfA™ of thf fffiiate of Camwm^ Setaet GoWttUie^ as OrdTiancf, 
im, 1,581* 1,569, 1^73, l,fi01. 

* See the Evidence of t^e Ord:i{ruffs ComvtiUee of the HoJ'^f rf Com- 
atme, 1863^ thu Earl of LA.in»EBiXAi^ 2,169^ Ajdmiroi Dacbx^ 3,1SB. 
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fa^rthpr prac^tice a.nrj j^rea-ter intelJigence, tlie_y may to a 
great estent be proTided against.' 13ut even then 'it ia 
OQ all hands admitted tiiat aJthd^h useful as chase 
j^nfl, tbey ought iu>t to be introdaced as broadside 
guD£.' For ^ former purpoae aad in thdr present 
propOTtioiu the Fiist Lord of the Admimlly la of opinion 
tbat the hm not got too masiy of ihem. But this 
declaration of the recent Committee, based as it is on 
the evkleijoe uf LLe Duke of Somerset, nunounijes the 
fi(^rii>iLs conclusion that for "wbat corfMitiitrf^fj tbf- Tuala 
iirtnamont of the Britit^b navy, the ht'oa'Ulde gmv^y we 
iire still absolut-ily unprovided, aud afber the immense 
expeudiLure of tUu last fiv« years Tipon the Armstrong 
gun, tb&t ^wthamiUitlimgbeti&rnovjfoTdo^eq 
ihxn the GS-pownder I * > 

In angwer to the qneation, ' Does your Orace conatder 
the lOO-pounder has proved itaelf a satisftustory ^iia 
for the naval flerrine ? — T thinlc not entirely ; I helieve 
that it hfiH same great adTaata<5;tvs ami tii.it it has sonie 
defect?. Iti (lotoher 1860, I waa anxious to obtain 
aomc 100-pounders to try tliem as piviit gune ; I lirid 
great donbtH whf^er they ^uidd answer completely 
as broadside guns ; snbseqnent experience haA tended to 
confirm the opinicin tliat though it ia very dedrahle to 
have some on the upper declce, and some in gun-boat^ 
yet for broadside purposes it haa not proved ao good a 

' Evidsi'e^. of the O.'Jnmce O&imsittrf tf tkeEf^v^eof Commo;is. ISfia, 
Ez'iikj'tie (i/ CiipEuin A. Cnnmu^, B.N., 2,3B7. See 2^&:> Report of 
Gonna] Si. Gx(m« and Colonel Bin«Rak Appendix, p. 351. 

^ The Doke of StnuBSBT, ^/uience^ md. 5,109. 


^ as -we expected ; Uie Committee most remember 
^tlte difficult^ we were m; we bnd a report that the 
ArinstroDg gun had the greatest nu^o ^iid the groatpf^t 
power (if pt-netration of any gtm tri^d : when we ainio. 
to (i v it onrselve-: (Lat Wiis not cmitirnied bv the facta ; 
the AnnstroQg gun at a grea^t <]i8tau(» majr have bad 
greater power of penetration, but for ziaral pnrpnueK at 
200 yarde it certainly bad not tbe greattiat power } our 
old SB-pounder is a mare ptnmful gm than fttf 100- 
2WU«j0r Armstrong j/uit.* 'la sbod^* Sttyi HIb 
Ome, 'the questioQ is 60 much in a tranutinn stat«, 
that / was this yiar asksd what gwn T approved 
of ffrr the riai-y, I mw obliged to say titat I really did 

Tiio full import of th:s (iisc[o,^ur<^ can only In? e«ti- 
innt^d in conDCCtlou with tbc important tact, that aince 
tLe adupdon of armour^plating bj the naval powers of 
Europe, tbe isBoefl of actiona at sea miist b^eeforwaTd 
be dodded by guns a^iabie of pm^rating ironpokd 
ihlpe; and yet the Committee of tiie House iu its 
receotSeportdedared that o^nri irofi ^gla^ the old 
06-pounder, which had never produced any effect 
othemac than by bruimng them, ia ffHll *the ino^^t 
effective gun inthesffrvtee^ Tmu^t v<'iit.ure to niv, that 
thi^ summary judj^jnent appear.^ to me to he procipitatc, 
nor do I l>e]ipye ibai. the Annstroni^ rrun yields iu 
power to the 4j8-poiinder. There ia in tact evideuoe to 
•- the contrary ; ^ but the ionics iuTolved are bo ntunerouR 

1 TheBiikeorSi>MBGavr,&u&w^M0S.6,ll8- 

bajijud ^ueelioa thut even nt close ruigeB tbe 110-poiin4ur producer 
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and the rt^siiLts hitherto establialierl so innoncTiisiVe, that 
the Duke of Somerset, on this very point cf the com- 
mit leyat aa ei^'j^ilj powerful tuiihreflmon QpOD Hick iron plates aa the 
68-pi>mider. j;mnidt^ it W find -wiXh shot and rlinrgMi of the fixms 
■ma^hiw rc^pcctirc^j aa tLosc of tht Se-poouder. Under IhoK simple 
couditiocfl the may 1--0 nrndcuTl lis effective agiiin^t in>ii- 

i^lad ships i\s the -plunder ; while the same gun, wibii diflcreuL [iiurmi- 
nitionT ^1 ^ exceed the GS-pooDdsr in nuj^ ■iA<l at lonir dietanceB 
will gi'HitEj ffflTpom ft In dMtnHtlTa power, TTiia is a poinL of the 
lMi.'}ij"-t p-iidi.'-i! r'fin-:r-iumc<\ And on* T^Hm vbieh thu pu'.jl ir h^y.- h-<^a 
led to enti^rtain m<j-t ^'i^ronrons mriioiii. Eren lJi« Cuni?nittea Ihem- 
tehep ia theltJiq<of t |nopa(;^ai*thfteMwlh*l"thoddflfr^icniiid(!Thfhf) 
mofit liffm'tivL- Enir iii iIh' fi^nipr (igainat iron plates " (Ji«pc»r^ p, TiL) i 
nnjl I 111-, Tint^ir^j-iijiriil 'nir tfu- fftllowinf; dmded evLdp^ii^f of ili/i "Dnko ftf 
Soum^iiT to ike Gontiary, hit quMtkmcr tving Sir Ju^ln^ Hay, llie 
nduDt of tJie Iron Plate Committer uidn- vfaoM direction aU vxpoii- 
monts on ihw nilject are eundnrted : — 

" 5,131, Hare Lot a irr^nf fiiiiTiy ► .'wti mt.'* ^rccntlyteen medeiritli 
tthr.t vi---.'^\i\nt^ HboLLt OiJ Li'i>d ff^in iIn' 1 li)-pouDd£r Ajirutroiig gun, 
vitii lii^: ijld Ofi-^ioiuulcj' diargo of poudet ? — Ytf^ 

"R,1S4, Ua« not the initiai volocit7ef that prqfMtTle m> fired bfen 
fihiind rn V givHtM* TJinn that of & Sft-poonderT - - <4 ; and t^Ht hu 
hdi inl ty corrocc one of onr rrrcffs. It »a« inwginod tLnT jt Miiiiinil[-"'i \ fv 
gun must hflv<^ gr«iiier vclooity than ft nAi^d gun. 'ILat wii^ un i.Trur 
M'hiuK T<f ]jRTif oorffcled grudiMlijr vitih. inaeaied fxpcri«nM. ' Thoie 
expiTiniiiitte Ji:^^i r . Elded to put m r^ht on tliuse pointe. 

5,1^5. It h:is Eiwn a'fPrtaiaed flijHTirnrTir thyf thrj nO-poundi^r 
CAQ he used At BiloH iaiig««) and viiih the samo (it&i^ uti thii old 6^ 
puunder, wUh« hMTiPi- fthot, with the nme eflEbetf-^Yce. 

"6>130- The j:4;l[li<^ l [Le^, gun] ou AlfmlK turned to anotihWpar- 
posc, niLTLfily, pcccialoii and preai range, with !^ Icttvr charge of powder, 
peil'ormiiig & duty vtucki a unooUi-bore gnu ia not Cdpuhle ot psT^ovm- 

*^ 6, 1 37' Ton Tonld then lim > P|tm iriddi conl^iMd Ereat pov^t: end 

grflnf. IniTiftl vplmHlj af, si ihiirt di<ince : and the Mme guu would Jtlso 
do witli iiriot.:ir-r projcctili? at a greater Jistaccc Yes. ' 2vr7 Bcp. 

' From im oilidal report of obo of th«ae experuni^nte made a ytitr ^go 
w«qaol« t]i« following detuli:— A AS-prumder uid en Aiflutfong 110- 
pcmndiir vr-n- fired sido hy aid^ at 2O0 yardfl* range, agdcat an iron 
tuCiL^i't. T;[p shot (la^d lortlic^onsTFare oFeait-irtm, of ths sanjc ijuulity : 
Lhat for the lliJ^i>o under weighed CBlb, aud Umtfof the 6«'pounder 
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paraiiTe merits of the OS-poander, sa^ it will probably 
< take years to come to a tatis&Ktory deciabn.^ ^ 

But peoding farther e]q»orimcnta, the aignificaoce of 
this paifBuge in tbe Report is apparott when it is borne 

in mind ih^i tbe Whitwwtli gon, which so Hi^Jalised 
it'^clf by being the first to send shot an*^ shell lliioHgh 
armour-plate as poiidciY.us that which guards the 
wiiloH at the ^Warrior,' is not yet ^ in the senice,^ 
^ilthough it was long amca placed at the diapOA^ of 
the tioTemaient. bbould war therefore supervene to-- 
morrow, witti any of thoee Powers wliiofa sunaitaneously 
With ourselves have been engaged In tiio study of rifled 
ordnance, the Sritish navy would be found provided 
with no better broadside guQ than the 'old 68-pound«r/ 
which is confessedly inferior to the improTed art-illery 
of other Cinintrief^, but stiU. as fifrainst iron pJate, is 
Hf:ili.^(l on t\u^ h]-x\i authority to be ■ more effeotivo than 
the Armstrong g\in,' * 

TTflighed GOIU ; ihv duugc ol povilir wm, foe Mdipa, leib, Tlie 

uid^-nt o^ft on :hc pUto (ho l]0-pouii<1?r wu rxarlly llin-r Im-hei 
in £]ppT,]i ; vrhiie llial mada Ihe 6K-potind-T va* «xdi^Uv Xvt'j ii^'ljco ilX 
dnpth; t^n vt^odtHjr of Ihn OS-puuudtr, which iTM fah r. tut 20Q ynrdri 
from th»gnn> vu ]«387ft«t por floeond; tlut of the L10-ptMii«i«ri vfiich 
wjiu Lbki-'Ei 53(1 fh'fi fmm tTiegtui, wii 1,443 fp*t per f^'cotiil, TiiP next, 
*ln>t frniiJ ^lie UO-ponnd^r imlpiili^d iIj- inm |!nh' 2 " inrbn'S, mid 
inaLDtfliiiKl a reioci^' of 1.407 twt al th Sk.inc dit^tuucf from the gun/ 
■ BfiSeMe, Duktt of Sovmnrr, S,ino. 

' The Kiirl of L4i"DRtiniLii id 1i> f-Tnltucc (3,140) ex|ilaJii9 tLul Idi 
prrfi'Toncft fur thr oil fiS-ffiinKl'-r was beoause it v/ill tnkc a larger 
duirg« L>f gaiipcFwde]: tliau tUti AniutrcNig gun ; and, coTisoquently, with 
a -ivTOQ^ht-inni that, viU bo dmt* d*ptmctiT< to inn ipitU st dooa 
quarlers, Bnl tliiJ' iirginlKdlt Aim not applj to a rifled gun bi> cim- 
#fm^/':tf at to tela^ a chtir/ff rqfai ttf tiutt ef the stuooth-fn/rt ; GnJ ihf 
veight of the projectile being tka same ia both, the difibfCDCe in de- 
strudtve dbct IB Ufgidy ia fincMff of tbe ftaoflc. 


If tihen we are to accept it as repreeented, that the 
most eifective piece in the British navy is one which 
has never penetrated iron plate, it follows that in tlie 
event of hostilities we ah<>uld he ergagecl with an 
eneiny whoso cannon can pierce onr armour-phited 
frigates, whilst ' we have aot a ifiin in ihi sp/nnce suffi- 
cieoily powerful to destroy mi iron-clAii ship with com- 
pEirative certainty.' ^ If thifl be eo, the gravity of the 
situation reduoee all other iesnes to ineignifioonoc : it 
iti 110 longer a dilettaiite discnsHlon between invetLtora 
as to priority of dincormy, or a complaeeut defence 
of dcparf mental mifficiency — it ie the abj^orhin^ aE<l 
earnest enquiry of the nntioD. Aai: wk ATt3ii:]i rou wai? ? 

Even were wf^ le:^ji lU^iniete*! hy cousiilcrntiuua 
H.rising ont of tlio sUlo of muUers in nnr own gun 
factorif'pi f\nd workehops, this prepondi^rzant qTiestinn 
would be forecd upon os by the demonstration of what 
is taking place in other countries ; by the knowledge of 
what ig KileDtly in progrees in France and FniiiBiaj but 
above all by the atartling display of what is passing on 
tho Bca-board of America.' Witiiout asaumiTig that our 
annour-clad ships are in any respect inferior to 
tho^ie across the Atkntic, prudence would -coTini:el a 
more nnmite conipjirison th^n h-n.« hitherto heen insti- 
tuted. Eut as r^ards our own ordnance both for ]a,nd 
and naval service, it is not possible to avoid an early 
enquiry, not merely into the crushing and deetructivo 

^ Wliil&t thett j>a^t!j bava bten sent to ^rfz^*, ypi o£fii:ijr of fh? Raya] 
Niivy baji, it in nuli, lii'cn atehed by thp Admirall:/ U> Chariaton, to 
report on tlie artilierj nov ii*ed in ATnenea. 
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forces of Dahlgren and Parrot guns, as compared with 
thope of the Mtraey Company anrl the C<>0-pounders 
of Sir \Viiliaui Armstrong- but even iuto tiis |K'iiftra- 
tivo power *A our owu ordnauce contrusted witli thuL 

Qow mauufactured iu t4ie I'liiU^l States. 

Afi rotfardp our preparednesa for wnr, wo o;m spoak 
witli cdnJidtmce of the mcocu attained by equipping 
the imfmhiry wUL the ilBed mudcet. On behalf of 
the (xriiUety tiie Duke of Cambridge doalarea that 
althoujfb be < cannot 8f^ we hare a pwfect wei^>DB» we 
haVA m good a one aB we can expect wtth our present 
experience/ und llie conviction of Hi^ K[»yal Hi^'hnea? 
is, 'we arc iilioad of ;iiiv otlior rountrv/^ But ^ 
rejjards ihn 'ii'mtl ^r.i t tf^, Hn- :iflv;juco£l ^^uard of 
iiiir shores, we aro now warned by a Coniiiiilttje of Uio 
Hiiiise (jf Ouiiunoiis that the rilled or diiarn'e of Sir 
William Armstrong i& held by them to bo Less effective 
ag&inBt iron-plated Bhipe i^n the Brotm Beea of tht 
navy, tbe old oaet-iron 6d-pomider I 

ISir HVilliani Armstrongs in a very able papur, tb« 
disenemon of whioh couetitntes the moat intereftting 
portion of hia evidence when under examination by tlif 
iSd</et. CojuMnttiic' of tbo Houfte of Ctjuimons in l^iV.i^ 
L,vi y;JVi-u, aiuuy; with a c;<>ndenscd Jii&tofy of the offioi-il 
tran^'actionrt contifettd with iiis gun, a clear eapOiiition 
of hie own views on the principal points contested 
regarding its constructaoiir and an e:q>Jaiiation of tbo 
defects ascribed to ita performance. Tu the course of 
this eshanstiTe disqutsitioD, he repeats his preference 
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for steel as the proper metal for ordnance, providod 
tmiy that it «ui Le produced in mjwses of sufficient 
size sjid uniform tejctare^ and lie deukren, whilst 
twiiaittiEig^ that veldiog is ot^ectioAable la baireU in 
all cases, that be has nerertiielcss felt ocmatrained to 
adopt welded coil u &e only altertiatire» pdnding the 
improvemmt of rted.' 

HU course in this respect difflsra from i-hat nf Mr, 
Whit worth, whi>, on hid conviction of tlie aupcriurity 
of mild >ttc\, has f<)rhoriie to resort to aiiv eulistitute 
whidi ln' rihrisi-ii nti<nislv lliinks iLiTerior; allhoiJ<:lu Ijv 

60 doing, ho no (iou6t turniflbed a |>Jea for defeniag 
the trial of hiti heavj ordnance- U it on this ground^ 
ag Sir William Armitrong e^lains, that the Whibvrorth 
guns have never been ■ submitted to the authorities,' 
that tb^ are 'a matter for the fiifure rather Uiau the 
poflt^^ and are not ' r^arded as models for adoption into 
the eenice." Is It not to he regretted whilst oaoh of 
the two grt'Ut rivals was thus enjjroftfted In senrch of 
one htkI the sftme ohjert, thp ac^riuiMtiim uf ;i mb[;tl 
portseffcod of the high qualities csseuHivl to tlie heavy 
ordnance of both, that the means and facilitied incident 
to the official poaition of i5ir William Ann^^troni^f should 
not have been directed to promote and devt^lope the 
production ctf sted instead of being iq»|died aoieljr to 
the manu&cture of Ua tempwary snbstttnte, welded 
coil?* Itisprobablethatf<Nrthe amount expended upon 
maehinery for making the inferior axticle at the fao- 
tories of l£lawii;k and AVoolwich (machinery which the 

» ^^w^H^^p. 131. ' ^.,#a,p. 142. * l^, 138. 
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suGoessful mauipuUitioiL of steel may at any time render 
partldlly if nut entinsly euperflaoiie) works miglit hn-vn 
been created eqoal to those of Bb^idi rrusda, and 
England put in poaaeseloiL of this highly -prized material. 

'Afl to brest^loadir^j Sir William adrerte to hia 
origiual Htttteiutxit in 1860, to ^ow that wliatuvor in:jy 
he ite- advantages in theory, he has never tlum^'-lit it 
advisable tti !Lpi)lv it execpt to gTine of .^m^l] iliiiieiisitiUB.' 
The difficulty in ifniiectioii with the vont-pioccs of the 
heavy ones he feels every confidence haa now been sur- 
mounted, by imparting to it the aide movement, cm a 
plan ai^roved by the Ordnance Select Committee. 
At the same time, oa account of its weight, the vent- 
piece for a large gun 'becomea a Berions objeotioa,' and 
he IB not and never has been naHiffied with that 

4 

arrangementp^ It may here be stated that there ia at 
present midpr tiwl at Woolwicli n made oil a 

pl:m prripi>S'<l by I^fr, W^«tk*y RichiUds '^^'I'^h ii vii?W to 

uiJjhIitntie a s^ter hreedi^loadliig appuruLus m liou of 
tiiat iu use by Sir William Armstrong, and the reeulte 
hitherto ore said to be highly sads&Mtoiy.^ 

As to the mishapn tbat have occurred with the Arni- 
ationg guns. Sir William has gone iuto eistplaiULtiou^ to 
show that their frequency has been exaggerated, and 
that tboee aecribablc to vcnt-piceea were chiefly con- 
fined to the earliest produced at Klswick and W^oolwich, 
at. both of whieh pl.ices the mamifneture h:is been 
siguaUy improved siuca 18jj8.^ Whatever aeeldeiiU 


> EeidiMfi, ^ IftA, 13S, 
' S» ante, p. &15. 


■ Jfruf., 3,266, »Jie&. 

* Bad. 3,231, 3,4^6, 
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may TiEive bapperied with tte Armfitrong gun, he shows 
that thej Are not to be eompiirad in freqaency or 
number with those incident to the old ainooth<-bore 
cannon : and that incstitioii is Uie main cftuse of both. ' 

The mere form of rifiiiig ^ William oonaiders aub- 
ordinute to the (|QieHtzon of how to build up a g\m 
aecurcly ; and the &culfy of dmng thts constitutes, he 
jiay.s, tlie es^euci^l port of Jiis syetem,^ He adduces the 

' IffitL 3»4S)5. Tliitj and oiiiCTdisqursilitiniiiis locerlaiu i-lurjctr riatic^ 
Ctf tlw AjmrtTCiig gijn» hm ted to wmc obaciuity as (o vtat potilllvely 
conatitnUt the cflBentitl domcnte of the Amutrong 'fy«W.' In 
the I'ncir"^'' flir^ r- cmt I'liiiulrv It* i\w Houa: of CiTrimnns' ( "imniittee, 
qnofitimT^ 11' ii ^ij Cftptwn Junvis, one of \\vr memlti (2,GfilH, h<:. 
tLnd 2,^7^J, LMipljii g tliAt fn 1668 r.b« seWtLon of Sir \V~illiau Akm.- 
STBO^ie'i gun ineritable, becuu ho alone liad impounded a ' sys- 
tem' of riflings inchiding \\v cmtiro coD^fmi'iioTi of n -ixm Fjnd it4 
pTfij POT.il PS ; Tt-hfTnHf Mr Whitwobth a» rV; r lim,' lin.l imOjini^ to 
exhibit except ^ Irau omnon belonginf; to tli*^ liOTc'niuioul) ihe bEuuk 
of wl^uh had been zifled Inm. The tendnnciy of tltese quratione 
to flliijff Liirtl thti or f^WiLijA^H Aj£Ui>ritnNr-, lunnii^ffl a pw- 

ticuUi itppliijjLtion of irifilal in ^h*- mfinnrnrliiri^ <-A iin entirc'ly noiP ftun, 
conpcphendi.'d an aTTj|:igrtmrnt. for In ^fh- loading, iL poenUnr Itorm of 
proj i'i't'ilr-, ^1 parciuaum-ahell and lime^bfie, a pivot eazria^e^ recoil iilide» 
imd other applinnce^ aa set out in tJie aoh^dttla of inventiotu) presented 
hy him to the; Or;wii. 

But WnjJAU Aiui^noHQ rsplulnod that by hit ayst^m lie iji 
reality neanB the 'n>3 H^sr^:m/ ftip 'conabuctlan of gan by miiLiid 

of cfflled tubps' (3,m)- Theo9santialpi!jt,hRMye,ialiua>fz«6-w^; 

the m(j(lr of rd)7j>?.9 sul>oTdinftto ; luid iipith?r miti^sfi -'ynJinft nor 
l>t'pfti*h-lof,diii^ is pi^ciiiiiir tu hia £jflLcm (^^iSJi). If lliiy V ,^o, il wijuld 
appcflr tLfi-t Ihp Comnrittfta of 1S68, who acted ijidcr Ihf urdcr of i.h« 
Secreta:^- of Stato to aeUct the heet form of rl^g^ had in mlitj 
tivtfilij^il^ed lliEjir difcclions, and conlLied Lheir ylk'ntion to th< v>r!d^ 
c'', of "■liih^h S[j' WiLT.TATf Aim^iTROKC dwM nyt profi\-)c' to ^}<i thf diij- 
tovei-er, !i.riil wliii'h ths Or^mii:i!(.- Sclcrt Conumllee of the War Officii 
h^yff r«pf9t«d to ho ths aame aa that pmiomlj lued by Oaprain 
BLiKKL Y(=i t iv^^^r", ^iit dittp-Lp. 91, andehap.ii. p. 105, ^/.). A^aiiij 

if ' hrLH^^h-luadiiig ie not csaenliiil/ thtai iJjr Jead-ooatni pixg'ectil^ 
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mtborily of oScen Angnged in aetire jwrvke, in cor- 
rection of the opinion eipras-sed iinrttvourably of the 
al)ilitv of liis ^ims to endure cxpa^ire to rough treat- 
ment in the fi»:KI.=, uml shows that in China tbey had 
been dmggod over swjitnps liiui covered with mud, 
without any impediment to their ii»e in action imme- 
diately aftt^rJ 

Ab to the "Wbitworth gnn^ In compariBon with hii 
own, Sir Wiiliam U aUII dmibtftil of the ienadtr of 
bom<^neoiiB metal, <iS vbidi it ib made.* He objects 

to the polygonal system of rifling,^ di^ij>jjroTe& of the 
mechanical fit of the projectile, and repeats lijfi nppro- 
lieiision of its li-ihiUly to accelcraTe itijmy hy friction.* 
IJut un fn it unatvly, as h.> wwh uhW'^i-il to poiiit out, Jna 
aj';^utnejtta oji fho.se points were delivered before a 
irilninal wljiclk, though highly competent to inventigate 
the subjoctp committed to th^n^ namely, tbe recent. 
e^mdii/wtt upon rifled ordnance and ite results, was 
neither constituted nor qualified to enter into the pro- 
founder DDquiry of the soicntifie construction of artillerj'. 
On tbeparamouut ijue^^tion^ lAetber die government, 

nJiiirli Tii;n' lo bi* forced (linfugh ihft fl«lpd bore by iliat melhocl ctnnot 
hfl nidio a p*rt ^ hu 'ftjratom' uqr morr thnu 1!d rifling- 8«b- 
DUtlcd to A miniic pnyN'M wieh tlii«, t-lozn^ of Sir WiujaK 
Apmptrono :n IftjS, in'li;ul of ivsIjiir ™ ihi- oi-iiiiuali tn -jf a nj-wtom," 
at itE'ti[-i-i1x'd by C^:^iin Jiutri^ vojld ■iwiDck lioffu tu ibv 
fof^ingof a gbQ oulgf ivrlM coQ; vliibt Hr, Viunrovnr in 1BS5 
Btandtii the itnduoot of Buddie inventor of of riflnig, 

09 ]iH of a fi>rTL or pnrj^rli- thfl pova And pepcttation of whuii 

» tivf/^vK", -J-c., 3,aZS» p. 144, ■ JftiA 3.IS1, 3,935. , 

Z 
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after four jean of ooatl^ labour, are yet in poflsesBlon 
of ft gnn able to ]neioe an annour-clad ahipj or tbe 
* Wwtior ' target. Sir William Armstrong staten that 
atbliou^Li tliere are gnn« m exlst^ioe whwb-can do ttus, 

th&re arc uq auch guns in the sei'pke, and ice hav4 
ntvej^ been i'l- a cotulitiort, to ii^troduce theni*^ It is 
not uutiutural thut the country aftor such a declaration 
fibould reqiiictt io Itnow thar^iisttof the obsiructioa? 
why, af^etr such profuee outlay, aro the giin^^ wc have 
got unfit for the work required of them ; and why are 
those that hciTe actaally done it fltiU ezoluded froui tlie 
serriceP 

Bo for as hie own gtms are ooncemedt Sir William 
Armitrong e\[ilainathatarmonr-platangisev€nagreater 

novelty than rifled OTdnanoe; that neither when his 

uiiued what is tlit* jin'^iMT vulume of iron to he iiii'it-cvl, 
and how therefore^ he a&ks, ^ can he tic expected to pro- 
duce a pattm for a gun the data for defining which 
do not eren now exiau' ^ He haa nerertheleas a gan of 
hii in progress which he reliee on to penetrate armour- 
plate * ; and should it sacceodj wo 'shouhi then hare two 
pieoQi of ordnanoe — it and the Wbliworth — both 
Bup^ior^ fi>r lliil all-lmpoibuit purpo^ to anythii^g r^t 
m possession of the nation. Sorely sarMthing must be 
aftray in a system which iiiads us in these incongruous 
rt^sults 1 

» im. 3,226, p. 141. 

* SMcM!f,|ip.21G, 306, 396. Pirrfiin ffrirMimrf thft urm r'n r 
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MeaDvfaile It has been rtated fts a matter of grave 
imporh that the acddeate, occurring from time to time 
with the Armf?lmng y^uu on boari p=li5p, havo had tiie 
dToctnot rmly of di5f|u?etlDg thi^ oiliLLTP, but of innre or 
lesa impairing thf coulMi^ntc of the rr^-Wf^ in its etficacy 
and in their ptTsou^il sjiferv in usii^ it- In the counw of 
the enquiry of th^* House of Commons* Committee in 
1663, it is obgerrable that of the ucLral offlcers examinod 
all spoke guardedly in piaise oi tbo gun, and the 
mi^ritj openly in allnsim to its defects. The First 
Lord of the Adminl^ himself^ declared 'that wo want 
it Btrengtbemcd in order to gira ttie husl peifeet confi-^- 
tlence.^ ' 

■ Tt iin[iljes [HI impiitalion of wniit hf courage on the 
part of sailors fi» Niiy, as C:tpt!i.in Styimnir, n.N-> 
eaysi that after seeing an accident with, one of theee 
new and unknown weapons, the men wouhl proc^'cd 
with a certain amount of dietrnat to fire another.^ 
Captain Jemii^ham^ aaya, that aictii^. under 

instructiona to watch and report upon flawa he * always 
feH that he wonld rather Sir William Armstrong abould 
ttTfs Huch ^nfl himself I ' * And so it may prove amongnt 
the cr<f\v— th(? careless and nnoliserrflnt will not shrink^ 
hocause they are unaware of tbcdnngi r; hnt the in- 
telligent will be di-itruscful frL>m a perr^-pLion of the 
rittk. Captain Hewlett* of the * Esci'llent/ than wbom 
no one has expresEed u higher ^>pFoval of the Armstrong 

> i^Kiiaut iff ^'^^ of ScwM^ &,m. 

■ iM. 3,SU. 
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ALARM JN THE liAVY. 


goBBf 0ayB> ' altlionfTh his owa men and officen bave the 
moat perfect coufidence m them, the general opinion of 
the navy is mther adverse; tlieT are frighteoed, from 
one or twij nccidotit.s, and the feeling of the fleet now ie 
rather ii^'aiiif^t thorn/ ' 

This appr^'lien^ion, if allowed to bike rocit and j^jiremlj 
would in time Ite dUastroiifE ; the intrepi'ltfy of a man 
in aictuaL cooliict Ib anstained, not merely by the po8^ 
BCJ^on of the best jKwible weapon^ but by th€ eon- 
8d<mBnm Hiat iiiaHis &e«£ ; and in proportion to the 
ooiira^e in^pii^ hf thlfi belief wmild he the opposite 
feeling of rliffronragement and diamay if taught to think 

that Liie oiieniv liad a hi-Ufit: 

The rcstorjitiou of confideuee can only U' accam-* 
plisheil l>y the cvirly adoption of a policy dilli^rt^jit 
from that which lias h^reLofore prerAiJed, The couittry 
mnst avail itttelfof the genina and discoTeries of other 
inTent<^ by Bwp^idlQg the practical monopoly of one. 
Parliament must eustidii'the great offioera at the head 
of the army and navy in uiidjtutmg an entirely Dew 
mode of jnvestigaition, auch as that recommended by 
the late Committee of the Foiifle of Commons, tmdcr 
which ^without (irejndice or pftrtirtlil-y, tlif differcuit 
systems, not of .^ir William Armstrong uml Mr, \Vliit- 
wortb ojiLy, Lut of Mr. Bashlev Uritij^tt, r;3]>tjiin 
Blakely, Mr. "W. fiichards, and other able men whose 
minds are now engaged on ordnaoce queetion% may be 
fairly ^rperitnented irpon.** 
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To ensuri^ reli;iTine iti the i^^ue of such an enquiry, 
the Kame Cominittec intiinaTi^ suifioient clear- 

Ties^, that 'no trialH Cfm be alt<»getlier satisfaolory to 
which, under proper restrictione, the acieutitic public 
ore not admitted but the change to be reassunng 
must go somewhat farther. It will not suffice to permit 
the presence of mcntifio men only as spt^etators ; they 
DiigKt to be called in as nmpires, and^ at whatAoevur 
sacrifice of conventional fedh^,tlL<>y mustbeassodated 
and ]dtinti6ed with the juflgmeut of the new tribnnaU 

One 'lion in ^'ay ' the natinti imisLt. l)e rusoluie to 

rcffarded as a tklmj of thi- jj'iJ>t. In llic terse tcriuH 
useil by the pre?^ent SuperinU-uJeDt of the Royal 
Factory at Woolwich, we must be content to 'let by- 
gones be l»jgciQut with respect to the mann&cture of 
Ordnance.' ' And, after all, the experience gained, as 
Mr, Anderson reminds us, will be ftaught with adran- 
tajj^e when we come to take a fresh departure; and the 
disappointments endured will serre as so many beaconn 
to warn us off from the track of fonner failure, Xor 
will tho prevLOiiK outhtybe altn^etlier lost; the ui.atovial, 
the tuachinery, auti other ripphruuL^s crealeil ;it\V(H>hvich, 
will be stiii avuilcilile; stud the recent Coninnttee of the 
HouBe of Commt^ns, whilst they are convinced that no 
reasonable expenditure for accomplishing this great 
object would be refused by Parliament, suggest t^at 
' the present interruption of tiie manu&otore of Arm*- 
stroi^ guns at Woolwich affords a good t^q^ortunity for 
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dtvoting the reFources of tliat estabiishmeiit to pro- 
moting renywed exprnmentv ' 

One ixQport^uiL sfep hrus already been taken in thii^ 
■direcbiou; sIkjelIv alter the startllag events ut Shoe- 
burjraessy at itie doee of 11^62, when t-oytrjuy to genml 
^xpecti^OQ ibe annoor-pfUle of the * Warrior ' was not 
<mly pierced hy Whitworth shot, but pcnotrattid hj 
WhitwoTth shellf Her Majestr's Govemineail ofttne to the 
resolution to reopen the former settlement of 1858^ so 
far 00 to authoriie the Jnntttution of ft acriea of trials to 
detormiue the relatiTe excellence of the Armstrong and 

are now about to (roumu ncL', Tin y Kill lje cdiidut't^ d, 
not by the usual 0idii»iic3 Committee, coinpi^'^' d ox- 
eluRively of tuLlilnry and naval offiefiT^?, bnt by luiotLer 
ipeciaUy oamad, wi^h whom tvo scientific civiliaiift hare 
beer:! associated, Mr* John Pokn and Mr. Pole, the 
formOT distingtiiabed in tbe highest valke of hie profes- 
Rion Baamechaniadengtiie^. The programme of teeta 
to vhieh the gtm are' to be subjected will doubtless 
ineliKJi! fvf^ry point <.^s^>eDtial to detertuine all questions 
of coiirtt.nictioji, velocity, mng<^ and precision \ rnpidity 
of (inn)^, powers of d*^struction, and len^jth of eiidur- 
anee, Tlie issue of thie important coiili'^t will be 
watched by the public with profouud and uuwouted 
interest — but the resnlti to whichever side victory may 
incline, muBt not be permitted a^^n to close the gates 
t^fainst the honourable amlwtiim of otiier a^pinmte. 
Sir William Artnetrong and Mr. Whitworth are but 
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tm .mb of tibnoe damonring for admiseioii ; otben ia 
dae «ourBe of time wOl advance thor pretensioDe, and 

whatever be the result of the approaching trial, whether 
it att^ flie HiiporiLirity of tbe Anustron^ir ftun, or 
point to its superaessLon by the MTiil worth ; no 
judgment, ae hchvecji them, must preclude the just 
claims of other rivals to an equal lydiepaeeion ate scrutiny, 
^ Finalily/ it baflheeaBaidbf SirWlUiam Armstrong, 
'is a irord that ought to be imVnowa to Boieuoe;* but 
thiB, liko otbor prcqpodtiooB equ^j sound iu the general, 
admits fireefy of ezceptiooB In the partioular. In Sir 
William^ own Jactories thno mmt be workmen toH^ay 
uaing toola eo simple, yet so fiilly adapted to special 
purpoHOH, a-^ to he Htlmoflt ideutic;id uith thojso in use by 

their pri'^Ti^uitor^^ n^'ts a^'ij. The disinterred ulimsils of 
extinct racea, the implements discovered ia the tuomU 
of Asm, utul in tlie earth mounds of theMiisfsaippi ; even 
the inatruments fhimd in the tombs of Etruria and 
Upper Egypt, u well as in the dwellings and workshops 
of Pompeii, exhibit oombinatiom of mcchanioal parta 
aa effeetive for their objects as those employed at the 
present timi^. There ifi no Teaarm why similar excellenoe 
should not be attainable in ordnance ; nor why science 
sbo\ild not be eo fluccessfullj applied \o the constructton 
of lar^e p^uns aa to render them by a combination of 
strength and eimpUeUy fiu nearly perfect as practically 
to require no fiirther improremenL But till tJiatpoint 
shall have been attained, oooapetiti<m must remain open ; 
and whatever be the temporary Inconvenlenoefl of 


1 Letter of Sir Wiluax Ab^tbokq to TtmM, Not. 2', IBfil. 


FUTDSB. 


chsOigCf the abiding interests of the conntiy mil 
benceforth require thai the man who reaches the high 
eniinffLce of giTing his tiame to the arnu under whose 
fvotection the nation reposes shodld hold it hf no other 
tAmre tbaa tiut ctf nnoontested 8iipttioi%< 
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— Ilia viT-vd of lire^-'ch^ioaiiiiif. 
214. 31i> 

— tkinksl|ioGDraniimt'1xnm<1tn 
wnrfcoul' tl>cAnni'tniJii;]-in, -HO 

Tipwi*, Sir G, Cbnicwre^lj HiiaiicT.iiH 
ihf auunihciura at tlw ArowtrunjE 
t«n.fll8 

Lii,i.<.l Amisfron^ gUi, COmplaitH 

uf, ^22, 1^ n. 
FiO«dln|r, neCkod oT ^ tlia Arm- 

iTPfnnc i^n, ins 

— infilnxl of, in fho \Vhilwi)Vt]i 
g'jii, IDl, 192 

Lvpgridgr. ^ir.. RS. a. 

— wa wire coiled und wcldeLl fcir 
8unf,9Lii.lOJi,^:,3»,4< 

— on tlir r^rd^ power of gun* 
l»vilf>r, 175, n. 


MACET1TR.T00r.fl. 3fn 
Whit vurlli. -12 
Macbiiiery, atrrJmun of i:» ptrf^* 
lion. 4i 

— nf tV Cnilcl Kiflploin, ita 
y"|iriority a<:ivuiii<'<L i"V '27 

M™ftpnta,bBttleDf,75. 7*:. 1:1^ 
Mdlkl. Mr, ufM wice for 

gnns "t iWiJ'., ^70 
Mfttmonl. Munhtl, vi^iuidK tlw old 

mnrlict, 4 
Mojrr, of TfHlbronn, flcppri* 

meiitTi oil hcHX. 'i62. <S«i FlhiiiR 
MfflHHTii^ michinr of tlieWbit worth 

showt tbo niTKntfA nf aa inirb, 

— Uiis ij ■ loiu'li ■ not ty siRiit, 20 

— filv 4tf luouM 90 minute, 2fl 

— rhi^ effiwt OM tba niDda oT Work* 
luviu U7 

2 


Metal for guTia. S"" Irrtn. Castiron, 
&5. * 

— <liffi.?iiltf «f piocQrfv^ fat cm- 

qoHj 86 

— ilB pturuDcnmt iiDp<aUBM^ 8fl 

— a ptrrf^ mrtal not yrt found, 
ISO 

HexLCo. nar in, slioved lh» vnli* of 

Milildiy officers, formerly the *o|p 
conijlructcn of llw on ntUkijt 
Bl 

— and the i^i* J^'^f^ of othfr eon- 
fltrui'Lors cov, 171 

— uoi the befit jwJf!c» id MiMklitic 

Miliary **ii'Tuf.iv^'[:t:HS and its 

omsrt, m\ aio, 3i7 
MinU nl]«0apenodH'BfOwnB«ii,' 

13 

— i(« cumbrous dimrusiona, tfl, w. 

— tntTodiii^iHl briliu liiikhof 

linLTfnn in I'i.it, is, 

17 

— iia Inudeoi^ to iii<4ort. IB 

— thn Prenfih rlflen Ivalni t> Ihc 
AVhiCff4)^rl^ ftO 

^itvLi'Il, Ccbn^t« TPpoil ou the fint 
ilnnMrong pp^ns. 103 

— ?rMflklei3ti>fnnliLji[ircCoimnittoe 
In IftAH on rif.^i gu^it, 1211, fl, 

' Monitor.' Stt ' Uemmiu^/ 
Uonsell, Mr.. >TJ\ sj^oN in the 

HoUM of Commons, itiO 
Monti^ riflf^ cuuMi vt Bnunk 

111 75 
MiKir<', Stijeaiii, his hr-vntrMifl rillc, 

Mojlar made hy Mr. Maltet, 01. ». 

— tlrr immnn^o iiz€ uuU pprfoiia- 

— ^ttian of the Eari of fione, rA. 
Mnvte^ no imbrovmmt bttvcMk 

— con teuiptfortbo old musket, t,J(^5 

— it Mitimi»d*d the en»9-bow, if 

— weak wit' out ihe bayonet ^ 

— (jmail ellEiCt of the olil DkQbkel in 


h^ tiiBlaatCfaathfliu, 7 
— ^^tatiAeA by tho IfiniA riflo in 


NAPOLEOK L duocHmbaoaiMMd 
the rifle, 4 

— LTri uj^iuLou of the propcc tung* 

lOlltllL-', 11, it. 

hifl rifled inina, 70 
Ff^iii^th'^ hummnr. £0, 93 

Ih^ oDaudni^wi aliout the 
Junavtnnig bm>di*to«dfi^ 91S 

Nnvjil i;un, (^urntij]!.- iff, 10, 57 

— lIlc oil) 6b-pouadcr bhI(1 to ijxocI 
th« AimrtTongin pflnH.raCLiig iron- 

plj.lr, ^29 

ii| p;tT:Mus formeAfiirin,^ tho 
VO^CK ify of pruj«ril«S, 20S>, n. 

N»VJ, iinVilK iVrllllp H.S tOtlu' Am- 

nrmnj^ fjuiih, 32-^, '-t'll. ;J4U 
—alarm forvi iil-j^lerp, 327, ^itS, 340 
Nc«dl««iiL th^ PnidHLAu, 17 
Kevc^. Dakfr ot; Itil 
NdWtMi'^ Sir Tahq^ 'iolidof ]Mit 

r««Miince.' 16, r. 
yolil^. Captain A„ FotaI AiidlUlj, 

Secri'Li^v tr> iIjo ComnuttM of 

IfiuSt 12HL n., SLl 

— joins the Gbwit^ OrddfUKC 

Co 11 puny. 1.^7 

— Mm^'Pfytire Iriil" of rlip VThit- 
*m?rth Iran, liiij 

' If onuAiidic.' the l^'rcDch iroa^ekd. 

KoTtoD. C;i:>[,Liri, i.r.Liiri*i fhi- iiivi-ri- 
tkni ot flaX-ZroiiCfiil prui^utilw, 


^-^ KDiliug iarou of gunpowder, 
OrdnirK*. j8« AidUBfy aod Eifled 
— Aoo!d; and its diebct^ 9, 80 


UnlDUlc^ t u dt n malittt tittie- 

work, 10 

— unci in AJ'tions at *fcn. 10 
OrdiiMii^ SekcL CowbuiU^ of (be 

War OBp^ 91. fiv OiMUidtt«Ci 

■ — n'|iirt timl in.n wi-ldeil mini 
by air W, Annstrflug in llw ame 

— i^:x>rls on urrlnauce veftaMd to 
Jlr; WIiiLwortli, 193 

— ■ firmnfonr* n-pgrt an to ilje gan 
mHih- WVHjlfficb fir Jdr. yf^X^ 
worth, '^K-^ 

— aeiiml minr of Uior poJicT, 
813 

(wmpnrpd with ihdt of tb« Jroii- 

— fiuc-.Lnnn of thb Commiil*^ }1& 


shot 32}, 234 

— coanMls Miiitt ilupi irilfc Ihml 

227 

F*]ntmoii» liOid, (^toShoabur- 

nfP*. 2S4 
rHumiirv, Lunl, 31. tn^t. tflfi 

Parrot gnu m tb* UAi1«d SlAta^ 

77, 

Putcnt^, rho fnv Jbr flmuuui a.j>. 

1628. 3 

— iiititif>w rinm tb* CriniHD ^>y^ 

~ prtiiripio nr, c^^rndFiniwd llj OUT 

— ' bis owQ patMita Eoftaied to b* 

pro(3iicc<i, 134 

— JliMr jmtltHlilo conrontfl, i3\,a^ 

m. 'K 

— llr. Wliitworth Iho Cravn 
Uic u'<» of hi-i, Itif 249 

Fe<-1, Oener^USccrMNnrorStaMbr 
War. J 26 

— dirwtt a prompt rnnairj into 
ilio -4:ifo of iM <ffauftce bi 

iSoS, 12S 

— adoplB tho Armatjxnig ficld-(tun, 
13*2 

— IriT^n hnanrr nnlMMn fnr Hihim 


PAO 

connderatinii, 133. Sft Dcjbr, 

Prdt G«nfni], hie vieirs of tho 
soanintcc to ihe EUrick Oriluukro 
CmapAuv, 139 

— hif p"l*<7 appTOTad by Lord 
Herbert, \U. 

^— waffetalcd Accmnto oftba Am- 
5tn.i]g guDB i-i IS jfl, 1 :fi 

— Indiaij jjoviTDm^nt iijiply to 
Gftipml Pf^l for lliem, H« 

— Ihoughi a li^-TT'- griTi than tJlB 
Armstrong jx^Mi^jblF', 1^1 

— bia opinioa timi; Sii- W. Arm- 
atfOiiciwiiP> Diitlue fHVfiDr kbove 
vtber rini hiT«a:oi^ 153, lAV 

diflODntimwf «xpmitjeutfl witb 
tk« Whitwotth pnndpLa cf liOinf, 
1W_ 

— rc*icw orliiH ^on 
PcoGUaiivft povef of iJio ^Vhitvrorili 

rifl^U, AT 
Ppnn. Mr, Jolin,»0,»42 
PrrciiwioD-cap,aap^ra«dfh thrflin:,* 
FpH^ i»n Htuinablf in onllUBoo. 

rarapttraiii^, 2o7 

'Pickotic; Set Am«k» Oodul 

Balbs 1$ 
Pitcb, *SW!niflin|^ 
Pknfl unrfiiOP, _Mr. VVhii.wurtll^a 

BHthod of prodncin^Z, 26 

— Ita axlAWnliiiary p^rTivltoii. 
F'>]yii;f-nj\ rfjn^. S^'- Rilliiiy 
I'Oncbara, M., aitemptu to liila 

cHUHm fit FitHM, 70 
Portuffiil, artillcrr in. 77, v. 
Fr^»ion vffirc lU juLt;onai rifling, 

I^ctMiK 4iiiijc-jl, rortbflWhitvonh 

lille, 38. ?46, -i4R 

— ita do» f t, if MqflfratL 370, ii. 

— tendency to ' turn ovpt, 38 ' 

— <T?iT«i<!^ hy ii>CTfa*iiiy the rota- 
tion, 39 

— thiji appliabip in any leugthj 40 

— fiRTU* of tbe prf-jedilo for tb« 
WbilwoHh rifle, 4 a 

— ita auperiotity when 'iilU^l' to 
tbbon,48 

— in takdfBcr to 'atriA' « 


m as 

Projtdllfl, cmiftil, nada of aUoy^ 

— ^rciit f-ower nf p.^nclratijn, 49, 

51. 2*a 

— iljit-fron'fd [in jiTtilpa, lft7> "t*^ 

— smrill <¥»t, of fji? Whitworth 

— a tubular projfniU*, Iftg, fl, 

— theory of lis ptnwtmHng powN^ 

— pfTh [r:Ll «Mtfr. 123,501 

— |tcm rmtii9 iron. 2d2 

— its pow«r of angular p*i»#lMtion, 

— - Sir ^V"i|[i;ini Arm*iTTonc's iiiimluu 

X\mI the ll;iL fmlil Uji* HAl tiunfk, 

tea 

— optnintiofMr,W,Fairbaini,200 
PmjpolilF* oomprmible^ n Pnuwran 

iniTTihon, 103, u. 
l^j\a?ctll«i iu iffufriit, mnro iuwoft- 
mrtllut* llw lEun, 11% 24S 

U»4, liil 

— form as «tinpntiii] ai naSirigl, SSr 

— tfirlr r:Liliirii in Iha niT^ en- 

— > eoni|Minlirf> vfR^cta of Kmlanff 

Pmnsirth ritUil .irtill-ry, "7, 't.. 'i^JZ 
Pnwinn umlli''^im, 17 
PuEii'liiTi(t 2M». ^ Fiat-frOBted 

llu^ljiig^, 19 


QUAnTERLYltBVim\ on 
invulncfnbililj of Enm diip^ 

2*1 


T) ^VMROD, improToJ by Mr. Ulik- 
IV worth, 5o. II. 

Saogo of thp AnulRM^ gad in 
liSS, 12S, 195 


Baac^ <rf tiw AnMtran^ gun, tb»9 
prii" of Ihtt mcriti in 185ft, 

197 

— simy* ^x«flll«d by Aat «rf the 

'^hiivrtpth tnin, r**i. r... W> 

f-xlivni"' raii^ic Jint Tccomiiii^ilLlHl 
byffirW.Anuf^lrunfi, 129, n., 1&7 

— (frmt miipi* of tli« Whitwtath 
gnij^ at .Soatli]x>r:., 105 

— ttir-p*' \b au oridonnof AiDcnTacr, 
197, IDS 

— Dpiirion of 9,\r John t^rirgftyni^, 

— aikL of Sir ilovuiU I>o'.iglfl[(, 

ll.-crhiL in M.' rifl--, ^2 
' .ii: I'l-Ht.idc lu I'liliLTgijif^ rht! Itori^j 
fli. It. 

Rcilftinl, Mr. (»iv>rjp, Itu'Oiy of flat- 

Uidmnlfi, ^lr \'-y. coamUted hy 
Lord ll^rilioffo. 19 

— ciwKiatc<l vilh Mr. Wbltvorth, 
33 

— rh*koa a poljpBally rifled fowl- 
in^-pirtBfw-sfr. Bmn^l, SO 

— fii'f irD|ni^M'iin-iii.'; Ill lirMiVh- 

lubdlDtf for limi-j jpius ■^'^''i 

— Tefoapd adralHum ««• tlie 

Iriiil j^'iriM. Itln 

hi9 viutv^ at' broc;L'Li-b;LiLing» 111, 
2l-> 

— di»Hp[>mri4 nP the AzrnitTOng 

Ri^h-lK^t, tfOl. J4^1Vflwl:oii.2"0, i^ 

— i\m pfmr ^loulilcd in eltmgattd 
projfrtil*^. 201 

— ib ciiwipnrp i"<fHlilish*d, iOS 
Itifted DOfJEeL vithdnwa fion ilia 

FrPich tatttjt 4 
i1' ^^tluapCTceivwl inKnt-lani 5 

— it^improrniiFiilfiqjlTalmM an 
iDPmaa In th(^ mij, 79 

Whitworth, 37, 181 

— ihitary of Tifliog «cpbdn«d, 39, 

41, 51 

— proper '^titt'Ji ' fiki^the Whii worth 
nB^40, 54 

— prop^ form of rifliDif Mr. Whh- 
vortL'd ixjLrgooati 42 


5 


IlLflini:^ poh'gonitl, it& :3dTutaguui 
cungtruclioa i2j 4a, 61 

— it w nor a piLre hmagrai, 43. m. 

— its euperiorlt^V "VT ' prnfivi-s,* 47 

— jn>t iliBuyveTHl }iy Ml'. WLitwortU, 

— the *APCKt' of the dcj^inth« 
Enfldd rifle, fil 

— ' ltd applicatiou ia fbe ^TbitwiOtll 

ItiRNl orfirtrit^, tried to Ocrmpnjr, 
7* 

— Attcmptod inKngliuidia 174£i,T0 

— in Fnuipe, To 

— In Kiigliind, 77, 7R 

— ]tr(*iin,C HtaTi' of, in Ihif rarioiu* 
eoTifld'iea of Euroi*. Ttf, 

Btilirii', rLiiompU to lAQo ■itiUcc/ in 

— oil liifi reading 1bi«t of gon- 
jiftwiljiri 174, « 

Eoiu, EatI of; bii o^doo of tba 

J^Ltll*'^ irnirtnr, JH, n. 

V/oXtamn, AmoLd, iiM pal«nt, a,j>. 

fligbt, 11, lid, isa 

— iD9t«lK» of tttttntt, 41, «. 

■ - curionf illiH ml idii, ] 13, 7* 
EuiilicLf, iiiLLiEjir^, ileriouuved bjr 
N]ipn!«'Oii HI., 11 

Eui^^fL, Mr. &ooU« OB iiOB^ited 

^lLpE4, 2'2S. 7i. 

— hie opinion '^f iIkv fanWn- 
bUity, 230, 240 

K^iHMfn, HAm mmon in 188fl, 7d 

— presenl stnte flf rifled utille^, 

77. «. 

QT. GEORGE, O«mn],l«>,a06,a^ 
I n 208, 328 

Tion dono, 6 
HiLJidy ln'ju'liti of thii wesJ I'tmst oT 

I^t]i:;inliirp, \^\ 
FiBrrfiriiii. riHed ctinBon, 7^, 77. 
Saturday R'Mfiw, 265, 204, ^S&, 
Scieati£c ciTiluD*, loictio^ly irx- 
eluded from ^puiiiuHt^ 315 
tiot admibed on DduuaittHB I7 
tbe Wmr Office SU, 318 


Scott, CHplrtin. K N., ^eifirtn of lii* 

— liK account of nllfd aitillciy in 

Europp, 7G, 
— - cm caaUiran, fiO, 

— o^ion ijf Xr. Andcnoa >« > 
laednnifli, 312 

f^ba&topol, WQ^te of amnii^nilion itt 
tht' e]*ge of, 9, 10, a, "6, 223 

— dtfiftentartiiknr Ai^ HI 
Secrw, DDHft «t Mr, Whltirovtli'i 

worlfi. l£):t 

— officii, iT9 evilA, 232, StS 
Spui^bt gtiii, model vHid« b7 Mr. 

— it ilie gcnn ttf rfm VF'hiU 
wurth lUit Mhd gvn. 57, 

— iifl ununadadvikiTra^'K, L].!0 
StgDWHt elull of Sit l^iUiani A?tii- 

■Uou, 114, Sev AimativiHF Qan 

udUoIknd 

— ttfl oxcilbiioe, 115 

— ir^ c^H^iuli^ «ailcst«d, 115, At, 
24«»it. 

Bnior, W, ITusan, EsOm Iflp fl' 
S^pumr, CiplaLi. H N , ^24, ;i,^n 
* Shaniun ' ar^d ' CJivMipeiiki'/ action 
between, 10 

— apbericul,iiiCiip»d>lui>fptij<^lrnliiig 
ir^-pbtc, 274^ n, 

— tliD AnnHtrong legnuat shell, 
114 

— ihtf Whitvoith tegnedt 
115 

— WUtwortlilinllowfllii^ll, 

— And froin the same guit vith 
Bdid ahcit, ISB 

— f rrat ainrm for fliidlfl in modell 

— ni fint fell to penaMte irai* 

plate, 287 

— tikgfd wjiiit of Ixtreting paver 
in the WhitwortL ^bell, 

Shcflielil niHuiiiiuAiUB of hOOBOg*- 

livt^as irnii, ITS 
8h«bBryness, espeiTnwnC* tt^ 231, 

2^ £3u^ .306, 3VS 

— lAldtvottii ah^ paKteftMiron- 
phte,386 


360 


Shocl>UT}'TLese, t'spcrimects at, far- 
ther triiil of Whitwortk bkdl, 297 

— Buejje d^y^ribed, 293 
Ships. Sff Iroii-plaii Shijw 
Shujit (Jjun, Sir Willtaro Amutron^s^ 

ai6, 305, 308, 308, 333 
8m'>pe» deatfuction iA the TudiBh 

' Small hor.-^ ' Enfii?!.! ripj^ 64 

Mmit]i| Ii«v. Svdufiy, 16 

Bmooth boiro wuoo, pmpoiBl to 

return tfi, 274 

SoMltTi^ jokw «0LlTiftt> Brown IBcili,' 

4,5 

Somer&fjt, Dnkc of, mlnoasM tbo 
trial uf UiU Wliiivorlh . guu 
agniTlBt tJiP * TFTJBfy; 207 

— wishes th^ ^Vhitwoilii gun 
bcjuf;ht in ISao, SOT 

— ^ Bays ]t would Iuitc sunk tbtt 
'Truftt^'.' 207, 2fll.3l?l 

— ncj laiftU Imd bfifun^ Ihfl Arm- 
itM2 lllMiDiiiid«r wBft adopted, 
211 

— HTTOC '19 to mitJal yeiod^, 2B0 

' — biBvipwvvf pMP»btsp«iid]lU«Vid 

exTiTi'm-Titq, .313 

— opnioa of the AmwtrQag 110' 

— opiaion a& to the iuitiil Tcledtj 

of ihi' tjti! flS-;i >iirKler, SSD 

— on thn fnrlm,'!^ t^L'■ rrtTj Bfl tn 
the Arm^ti'ouj^ guo, 339 

Southport, H:i,ndj betol^ 1B4 

— triul of tho Wbhwcolli giUMI in 
1660, 194 

Spain, nfl«l artfllMylh, 77, 

' Spoitging ' e^upprMoed \fj th* TllU- 

■worth H'arl, 
Statii^al jmnehin^, espi?riraMllli (rf 

Jlr. Pciiflairn, T.LD, 208. n. 
Steam-hammerj ^^asmjtli'i^ iiU 

— I>evereui'£, 

— Krupp's, 177 

atcel for ftun?, SS, jfite Homc^ 
ntuii^ Trun 

— wonid Lhtg be™ prefwrfld 
Sir "ST. AnnttMng nnr his gnus, 
104, 259, 337 


TIM 

Ste?l for grms. pity it waa nspari- 

ment-pil on at wuolHkCh, 3114 
'Stripping' inddrait to pP39«CtUe9, 

— incoDwuiflD^o of in the Ann* 
Mron^ gnn, 216 

— prcT^^ed bj Jir, BaehUy Brit- 
tHu's invention, 216 

Rweden, piflpd i?ainiftn, 7fl, 77, 
Swiw markfiEien at Wimbledon, eS, 
79, 

awitMrbnd,dflBdHi<£lIeiTin, 77, n. 


TAPERING of the Wliitworth 
projectile and ita effutt, lt*a 

— pxtnotdinn^ incroaae oi range, 
1B7 

— itn otbra idTuitdigLSH, 148 
Tjtk'-i t.-^ iudtate the sidei of the 

*TnL9tf' pierced, m 

— other tbraoa roviat the Int af- 
tadc0 i^f vilid fhnt. 2f55 

---tiM 'Whitioi Ur^t, 239, '^74, 

— itLflpenetnted^FthoWhitworth 
Hhell, m 

— a taisat of popwr tiidcH 304, 
n. 

Tbonku, 'hli. LynnU, hia prqjecille, 

S3, 3oa 

ThouTenin, CoLuui, Ld. Soo Carti- 
Hrv a 

lima, T^r, nrnFill iiyni? don« by thi^ 
old musket, 7 

— eulofqr of the Enfield nmeket in 

the Ctittwji, 21 

— cnutiirii Mpiinat precipitnte judg- 

Hesiribp? the Ein^ff^^ "f the 
'WhJl.-^vurtigiiaHJj.t Southpotl, lyr?, 

— r-ills for r?ap^d Ciule of the 
Armstrong gun, "ZVI 

— pFediets that the Whirworth gun 
Woold ^oroe iraD-pIflted ibipB, 
243, %. 

— :t» pmdidjctt Tttnfiad, 343, k., 

— Mr. Wliitw<^*flletteran miootfi- 
bon gona ibr the navy, 281 


m 


'WurHor' tmt% 292j S93; n., 
296 

— « opnrfonoftlMdMlTwtiTv powers 

cf tV Wriit^rorth shfll, 30-2 

— opipiuuuf th« (lhajmm Uigol, 
306 

Took, 22, Vi'hitwortli 
Toucli'bolo. See Veot 
'lVi«ocW>r^' deflntd, 21, n. 

— grrat urLpurtmca of ici bnug 

— ihiv fttuiiwd ID til* WUtvocth 

?L, bl, n. 
Traiiille do Bnmliaii, GdIoiuI, rifln 
otDnon fir yapoleoft IIL, TCL 77, 

n. 

— opliion uf tb« Anumng and 

— nn hi»r»|» 11^ oa«l-iroa pun* in 
'IVii.-' jiliifus S.f PIhuv h^iirfiirj^ 

picTLvd Iff tho WhiTfforlh pir. 'i07 

— rraurta the linitroii|- gun in 
186^ 23fi 

— tbp 'Trnsiy' pim«d \fj tho 

— niid v6uUL hart bcra Enink b) II, 

— Milr'T-ciii' 111 (-xaminttlDik of tho 

Tubular pMj*etile inikwcaili, 

TuUoh. Goneritl. 327 

Tkirk:), l:Lrg« giin» need tQr Ifabowt 

IL. 276 
'Tn^nrnjC ot<t ' MpTniiicd, 89 
Ta'ikk orrifliiif. Sit I'Urh 
XjodalJ^ Pro^sM', llicoij of herij 

26^11. Acfiune 


I Vffii.-iry. 20$, ^See Ini^al Velocity 


ANDELEUB, Muor, his gon, 
84 


Veotcv, an Aucivnt Lrt^'cL-ioadiDg gnu 

fuund It, 1A7 

T<-nt ill Thf Armfllmnp sun, 110 

Ver-t-piccfs of the ArmBtPong gioi, 
^ laiJ In be a I'ru»«iii:i invention, 

— Nwnt improremectfli iiSO 

— Sir ^'iUiuiii Arm^UTJug'e Tlew* 
If to. 2lb 

Viamtafi*, tr'tais of ilie WJutwoitl] 
Till* at. «0 

— it b(«to Uio FMAok MixuA ciflvj 
■6. 

Vi^ Mr. IIuiwj, MJ>., 65, 2S4 


TT7AJ>. &v UrtriJt^- 

Vr — fi>r tbo WhitwUt Tifle, 65, 

fA, 191 
Vahrendocf, Baron, Hfl«B cannoa in 

8.^, 15. 77, 112, 1« 
W;irri-»r T«reei . Tjir^vt 
WaUt, u-notniTioiJ tJmjui'h. I2;J, 

951. 261. 253 

— dl^N^Trry i.-lHLmed b/ CaptaiD 

Wntedoo, toiin ^Lf^T lATeqtool 

«lriirfc nfvitlvir, 1-1 

(llnct of Ui-' [im^ki't, fi, 79 
Wtkled ^iW. ikr Arnutzooa Can 

— Sir Vf. AnnitMgf ■ And Oaptaui 
B'l;. k ; repotted to Im Ibe MlUt, 
91, I\>a, y- 

— TIT? iweit liv Xr. Mallet tad 3Jr, 

— tfcldedcoil cIioflFU bySir^Villutm 
Amutiaikg fbr his ffCtt, 101, 177 

— :t1lh«R|^ h« pnfen stcol i^it, 

— itji nnl pmMU Oi 
makn^ 105. 14kG 
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WEI. 

Woldod coil, its iuTeDtiof] ccutcated^ 

•im, n. 

WcUIn^to:!, Dukoi>f, ernir rfgaiiiing 
bil patroEag* cf * Itrown Beas,^ 10 

— hia upiiiii?n fif Like ueccfisity 
of imprcirin* lirearrn**, 1 1 

— hie pnliey 1:1 tejeeting incom- 
f Ut« invontiona, 12, IdA 

he f Trtrodneeft Ilia Miiuid liflf , 13 

— Ilia liL.tt<.T ULL Iho deiitiicea of the 

~ his opinirai m to prcgeetilBi, S4fi 

Wemyg, Maior, R.M.A.. iSfl, M. 
WlieatJluiie, I'roiOiflOr, uu heat and 

flflmu Lii i\>nL;i>*rtim, .j , 
"WhilTTOTth, Mr., pjin^rili.il IjOld 

ILuElmgH in \^a i, 22 
h\B zqnit4itirai M fl moohuucal 

cmfinoBT, ih. 

— axcrjUi'imcuFluH'tHi^jiaUKilH,' t&> 

— hiu mnrlfl of nuking a *tniA 
pkn« eurfikcfv' ^ 

meamres to tho mUlwnth of on 

— E^iwUneti to tiupply mncLinonfbi 
the EnAfJd gun fadoi^ Tttkont 

provinin fl:;|^i'rirririnta, 2D, -f) 

Ltiikcr, 29, 11'', !>• 

— hail -v-iMr.i^il Aniuriia 01 a Bo;fi^ 
CoFimiiiHionpr, 20 

— cf&iehia K)rvii:4« L^Tfttnitoiulf to 
the Gflvemtnciit, ^'1 

— n shooting gallTj" tnull for hia 
cspeiiniunlH, 33. 34 

— ' comcLtincf^ eiperimeala t8u4. 3€ 

— mnkee a eei^H'tit gun spirally 

riip.!, -'f;, -')7. no 

— 9uliL:iLi.''d Lord Ilvdinga tO 
riflOMnnon, ISO 

— his snt^pss, I 'il 

' — hi^ ^rojeifLiles penetrate nndnr 
inter, 1^2, 251 

— ruplme wilh \ha War Deparb- 
mnnl:, ^h^^ 

— the Armstronjr praftered to 
hi^, 12S, 129, 132 

— c^omplriing of inadcqoato trial, 

106 


'VFhitworth, Hr.,his work.&iiotTiaUed 
by the Canimiu^i', 1^3 
Committe^B explsnitini, 131, R. 
— l&imsthe dpiii^ioii bv Jti^oid intnl^S 

— hi*( ^ii^inlcrcsLi^d relatLun to the 
Om'fu^iiHionli iQi 

— ;;iviw llirm the line of his puti^nt 
for gnns and prnjeetilffl, 164, 2l£ 

— riwia oaft-iron f;uu5 for tlio W»r 
Offleo, which Imrpl, 167, 253 

— conmiclioii wilh \Vj*r Offlpt* 
brolifin iifl', 1^7, 253. 2-^<i 

— theronpoQ becomes a gun-mELnu- 
bctnrer, 184, 171, l7fi 

— bil difficulty with miUtaiy 
nratine, 170 

— rtwkn ft? & more adcq>iA*« trial 
cf hif^ !^un, 172 

— adojitit ko»inj^rniiiJun iron, 179 

— ' denio* tho liability to osccaKT'* 
friction in W\H guiiH, IB'', 

— roni'W* ^^(niuiKHHtiuiin with iJiP 
>V£rOflic<i, 193,209 

— offiufi tt> hoop DDootii-boto (^oba, 

— Irid ac^fordLd to Iiizn iu pwid- 
tmto ironMfiUt^, 103 

— trul of Kiu gun and the Ann- 
atPODK PcncwrS in ISGO* 2(14 

— cauaeof its noEguiugon, SOfi^ 206 

— 60-poDndn pvn«Cnt«B iroii- 

— it ift bought hy thp G-ovtriiment. 
SOT 

atorv of thla gun and Itfl de- 
fltru/Uon. 207 

— Vin indnctioa from expecjiiunU 
OD a small Acale, 3i3 

anplore the ' &t-froiit«d pro- 
Je,:liI^■^251 

— pouctiulc!! a aitip imilar wator, 

— pOTflOvcrancp, I6E», 2;>7 

— letter to The H^tes an the pro- 
poaal to return to nnooth-bor« 
gone in the nayy, 281 

— eEplanatioii jis to the gnu made 
undor hid diroctione at Woolwioh, 
S85 

— ita trial and performance in 
September IS 02, 286 


WEI 

Whitwrn-*h| Mr., iiig ahftl pr^t^butw 
iron-plate at &Q0 yards, 2S8 

— docs tha same nt SOO ^ards, 297 

— Ma BjatPm urralterfid nnee ISSft, 

SIS 

— new tcial ordwad of thi* Wliit- 
■wortTi BTidAnnrfnnig gun«, 3+2 

Whitwurtfi gun, It iiiiJ tlic Ami- 
strong choeon aa thP two gwateflt 

— it ori^^lrtLtrid in thf emfilf aeg- 
iTiftUt euo, 119. Sfe Segmpnt Gim 

' " III! ritios gmi Wo<;ks for tbo "War 
OJfice, 1854, IR^T, 120, 121 
thtt giin tried, I2l 

— it» oatniOrtHniirj nnge^ 131 

— Btraoffo aci^dcnt, 121 

' — HowiT/f'r S4-poiii]dBr tried at 

Port'^Tiioiirh 111 l8fiT, penttntM 

uudflr water, 121^ 
^ the ArmfltTun^ gun nnlentd to 

it,, -Liid .i.l.i|it«d hj thfl Gomn- 

mtiut, 1^9, 132 

— Tusofflcimtfy tnedf 109 

— itBorincipl'i of rinrng, 173 

— < diffiisult^ to tad a snlfidcQtlj 
BtroDg nrtal, ITB 

— ennrmona Aajco to Ijb raiidlod, 
17 A, 170, 

— Mr. WhitvoMh adc^pld hom^e- 
neo^a iron for Iris guut, 179 

_ mfitliod ot btulamg kniTj 
c>piinHnto, ISO, Ifll 

— hoopfl forced on cvW, Iftl 

— mvflRJofidSzig and braediJoadr 
ing combined, 1S3 

— fires projectiica of ten ealibrrt, 

— * wtudii^e,* how t^ivnn, 1 JlS 

— form of brr.'!*}!-]! ■^idbc, ifO 
^ lD^?^:^l^ril of lofidiiii? it, 191 

^ — tjyiiiion of 7'/tK 7i>fl« u to UlA 

Sjnil.li|>ort trifils^ 1&6 
^ tnuls reopened witli the Arm- 

fltrong gun, 20* 

— cauR* wbv Ihcy did Dot pnwcpd, 
205, 20G 

80-pauDderlHiu^titlijr tlieGuv't^'li- 
ittOTt, 5C>7 

— tried bv npnorj^ St.. G«Hge and 


WbitTorth, Mr,, iMJ-pounder ijyured 
at PortJmottdi dirt and foul 

— enickFjl bj an ■ air Bp,j£:!i,' 

— 'tt^ioil to dL'riiruotlon' in th*» 
boretiDg cell 200 

— firiction apprehended it( iJi*' 

— objwtioTi mi^flied, 212 

— Mjcetikv power of wm^tmUnn. 

— ' feila to Jjoop [:.5jl-iro:j g;L]ij& mji- 

— penetniteii the ' TtmJy* giin- 

— inltialTelocity of pnjjectile«T270, 

— gnn made at Wotdwich iin<lflr 
Mr. W1utw[irth.'s dinctinius ^J3^, 
280, n. 

— its perfbrmnnw at Shoebnrrneeti, 

— ibo WLitvortL tiiuli pcui^bLiLre. 
th(- *Warrt->r' tArg**, 2M0 

— BmallchiuneBofffiuipoTderuMd) 

— shell pfnrtratcB tho 'WarrLor' 
tui^-t at aOO >flriK 297 

--' how 'pinlfl opili'rcd of "Wln't- 
TorTh and Annetr:<ag giin», 342 

Wlutvorth rilled 7e i UAkit, i ttt^ ^vi^n, 3 S 
form of ]jri>j cctila fbr, 33. Sec 
PrujiTclIli: 

— AfVtinn of thA bore', 4:^ 

— tba Todnood bore. 51, 52 

— trajftJtoryH 5^ 

— pitcb of riiUng^ 6Z 

— caitridffe for, AA, ofl 

— it.s pi^rfonnjiiir'i' aT; HvlliP, CO 

— it beats the L'rench iliaie fifJtti, 
60 

— . bcalE thoEDfleld iapeneitratioTi, 

— rppated anponor to flnj gim in 

Eo^und, 63. ea 

— freedom from fooHng, 43 

— ."Cflt of, 65 

— nut yd Uik^ iuJi> Qjf ecrvic^a 
genenill^. 65 

— drferfH attributed to, fi6 

— its dnrmbilij^j, G7 


WIL 

WiinU^^^'^n bhootiRg nuLlduift, tit, n. 

— t\i" iiucrii fthootd At, S4 

Wind. «£Fuot on Arijigfponi tsuuoii, 9 

— rausM dollection iu rifle b«U, 9 
Windage, 6, n., 0 

— how nvn in U» Wlutvortli 
W&eai«db>uldiv«vUede«ll, 91, 

omiui'^auftlte C<;nimiitfl«of 1SM| 
^26, n., 131, n., 205 I 


riion^ 131 n., £12 
— bifl ofUJiion of the ATTi\t.Uotig 
m to nog* and accvru^, 325 

WrougTiI-lron. d^Bnillj of fbipog 

+ 


